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43•D CONGRESS, }

SENATE.

2d Session.

Mis.Doc.
{ . No. 108.

UNITED STATES UOMMISSION OF FISH AND FISHERIES.

I.

PART I I I .

REPORT
OF

THE COMMISSIONER
FOR

1873-4 AND 1874-5.

A-INQUIRY INTO THE DECREASE OF THE FOOD-FISHES.
B-THE PROPAGATION OF FOOD-FISHES IN THE WATERS
OF THE UNITED STATES.

\
WASHINGTON:
GOVERNMENT PRINTING OFFICE.

1876.

UNITED S'l'ATES O01\'IMISSION OF FISH AND FISHERIES,
Washingtori, February 20, 1875.
GENTLEMEN: In compliance with the order of Congress, I transmit
herewith my report for 1873-74 and 1874-75 as United States Commissioner of Fish and Fisheries, em bracing: first, the result of inquiries into
the causes of the decrease of the food-fishes of the sea-coast and lakes of
the Uuited States; and, secondly, the history of the measures taken for
the propagation of food-fishes by stocking the rivers and lakes with
shad, salmon, and other valuable species.
Very respectfully, ;your obedient servant,
SPENCER F. BAIRD,
Commissioner.
Hon. HENRY WILSON,
President of the United States Senate; and
Hon. J AS. G. BLAINE,
Speaker of the House of Representatives.
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REPORT OF COMMISSIONER.
The duties intrusted to the United States Commissioner of Fish and
Fisheries, as established by joint resolution of the Senate and House of
Representatives of the United States the 9~h of February, 1871, are.twofold: first, an investigation into the cause of the decrease of the seacoast fishes and those of the rivers and lakes, with suggestions as to the
best methods of restoring the same; second, active measures looking
toward the propagation and multiplication of the useful food-fishes,
either by restocking depleted waters or by introducing desirable species
into new localities.
.
· In the two reports already published will befound a history of the
measures adopted to accomplish these ends during the years 1871, 1872,
and the first half of 1873; and I now proceed to give the history of the
labors of the commission from July 1, 1873, to July 1, 1875.*
A-INQUIRY INTO THE DECREASE OF FOOD-FISHES.
1.-INVESTIGA'l'IONS IN 1873.

The labors of the Commission commenced at Wood's Hole, Massachusetts, in 1871, while the season of 1872 was passed at Eastport, in the
Bay of Fundy. For the purpose of more completely developing the
economical and natural history of the coast of Maine, the chief seat of
the herring and cod fisheries, Portland was selected as a second station
in that State from which to prosecute the inquiries of the Commission
in 1873. Quarters were accordingly secured at Peak's Island, about
three miles frdm the city, where a wharf, with buildings, and good anchorage near by, furnished the necessary facilities.
The law of Congress authorizing the Commission instructs the heads
of all the Government departments to render it such assistance as may
be in their power; and, in obedience to this requirement, the Secretary
of the Navy granted the use of a stanch vessel of about 100 feet in
length and nearly one hundred tons burden, then stationed at the Washington navy-yard, and not required at the time for other purposes-the ·
steam-tug Blue Light. Commander L.A. Beardslee, of the U.S. Navy,
* The printing of the reports for the years 1873-4 and 1874-5 was ordered separately
by Congress; but no provision having been made for extras, and unavoidable delays
haying occurred in the printing, it has been thought best to publish the two in a
single volume.
·
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was placed in charge of the vessel. and a suitable crew furnished from
the navy-yard.
Various alterations were made in the vessel to better adapt her for the
purposes to which she was to be applied. A pilot-house was erected on the
upper deck, the old one being converted into a laboratory, and a small
donkey-engine placed on the forward part of the deck to work the
dredge and trawl. Leaving Washington in charge of her commander
on the ~8th of June, the Blue Light reported at Peak's Island for duty
on the 8th of July. She proved to be everything that could be desired
for her purposes; her light draught (about 7 feet) enabling her to run
into the bays and harbors along the coast, and her seaworthiness to go
off considerable distances to the outer banks. As on previous occasions, Professor Verrill, of Yale College, took the more immediatecharge of the researches into the invertebrates, while numerous specialists were also members of the party for a greater or less length of time,
among whom were Prof. Sidney J. Smith, of New Haven; Prof. J. E.
Todd, of Tabor College, Iowa; Prof. E. T. Nelson, of Delaware College, Ohio; Prof. E. N. Rice, of the Wesleyan University, Miudletowu;
Dr. P. P. Carpenter, of Montreal; Dr. J. B. Holder, of the American
Museum, Central Park, New York; Mr. G. Brown Goode, curator of
the museum of the O ni versity of Middletown, Conn. ; Prof. Theodore
Gill and Dr. E. Palmer, of Washington; Mr. J.E. Thacher, of New
Haven; Mr. C. B. Fuller, of Port.land; Mr. Spencer F. Biddle, of Philadelphia, and others.
The work of investigation into the general and economical history oftbe
fi shes and other marine animals was prosecuted with unremitting energy,
and resulted in the acquisition of many important collections and observations. According to a rough estimate, 62 species of fishes, 130 of
articulates, 145 of worms, 215 of mollusks, 34 of radiates, 50 of acalepbs,
30 of sponges, and 50 of plants, or about 750 in all, were iuentified ;
while the number of minute crustaceans, and other diminutive objects, requiring further investigation, will probablyamounttonearlyasmany more.
The present history and statistics of the mackerel, cod, herring, alewives,
menhaden, &c., was well worked out as far as peculiar •to the coast.
Cl.'be contents of the stomachs of all the fishes taken, under different
circumstances, were examined and recorded, and important generalizations reached as to the relationships between the fish, their food, and
th e differing regions of the sea-bottom. Among other collections made
by the Commission were numerous specimens of a species of :flounder,
Pleuronectes glaber, known heret,ofore by only a single specimen described by Storer in his great work on the "Fishes of Massachusetts."
The collection of invertebrates embraced very many extremely interesting species, some of them entirely new, and others found for the first
time on this coast. Among these may be mentioned a species of Hyalo nema, Holtenia, and some other very remarkable siliceous sponges which
ham lately attracted much attention from naturalists. Some very rare
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radiafos were also secured, among them Oomatula, Cerianthus, Schizaster, Astrogonium, &c.
The opportunity was of course embraced to study the habits and
structures of the animals collected during the season and kept in aquaria ; and the artist of the expedition, Mr. J. H. Emerton, made over 300
drawings of these from life mostly of species never before figured, excepting, possibly, a few from shriveled alcoholic specimens.
In addition to the biological researches, attention was paid to questions connected with the physics of the deep seas, this branch of the
work being more particularly under the direction of Captain Beardslee, the commander of the steamer. These consisted of a determination of the temperature of the surface-, median-, and bottom-water, at
numerous localities, and a daily record at the anchorage of the steamer
off Peak's Island. Specimens of the water were also brought up from ·
various depths and secured in well-sealed bottles for examination as to
specific gravity, chemical composition, and gaseous constituents.
As on previous occasions, the occasion was made use of by some of
the associates of the Commission and its visitors, to secure specimens for
various public museums, principally those of colleges, amo1Jg others an
extensive collection was gathered by Dr. Holder for the American Museum of Natural History, Central Park, New York. After the collections
have been thoroughly worked up a distribution of duplicates will be
made from the stock reserved by the Commission.
Among the numerous visitors to the headquarters of the commission
during its sojourn at Peak's Island, some of them members of the
American Association for the Ad van cement of Science, attending its
meeting at Portland, were Dr. J. W. Dawson, of Montreal; · MessrR.
Stilwell and Stanley, fish-commissioners of lVIaine; Mr. 0. G. Atkins, of
Bucksport; J. W. Milner, ofWaukegan, Ill.; Professor Atwater, of Middletown, Conn.; Prof. Joseph Henry; Captain Walker, United States
Na.vy; Mr. E. B. Elliot; Dr. T. M. Brewer, of Boston; J. W. Harper, .
of New York, and many others. Mr. W. C. Wyckoff, of the New York
Tribune, spent much time on the island in making himself familiar with.
the operations of the Commission, embodying the results of bis inqui- .
ries in a series of illustrated letters published by the Tribune in connection with the report of the proceedings of the American Association as ~
one of its " lecture extras."
The Secretary of the Navy also visited the station, and spent severaL
days in examining the operations of the Commission.
As already mentioned, the success of the operations of the season of'
1873 was very greatly facilitated by the service of.the Blue Light and her:· force. Special assistance was found in the steam-windlass for hoisting .
the dredges and trawls; besides saving labor, .this permitted more. fre~
quent hauls in each day's excursion.
·
All the known forms of apparatus for, deep-sea research were tried by,
the commission, including a foll series of that used on the Porcupine
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and the Challenger. .Among these may be mentioned the so-called
accumulator, a device by which sudden strain on the dredge-rope is
relieved and its breakage prevented, the use of which, however, was
entirely superseded by a very simple" check-stop" invented by Captain
Beardslee-an arrangement perfectly available for all uses in moderate
weather and at depths less than five hundred fathoms.
Among the most interesting regions explored, were the deeper waters ·
outside of Casco Bay, fifteen to thirty milessoutheastfrom Cape Elizabeth.
Here the bottom was of soft mud, with more or less numerous scattered
bowlders. The bottom temperature varied from 36° to 40°, while that
of the surface was usually between 55° and 65°, or even higher. The
temperatures obtained here proved to be quite as low as in the deeper
parts of the Bay of Fundy, while the fauna was correspondingly .Arctic in character. For full details, however, in regard to the physical
and other peculiarities, relating more particularly to the marine invertebrates, the reader is referred to Professor Verrill's report.
In a zoological point of view, another most interesting locality worked
up during the expedition, was a small sheltered cove at the upper end
of Casco Bay, about thirty miles northeast of Portland, known as being
inhabited by the round clam ( Venus mercenaria ), a species not found
living elsewhere on the coast of Maine. · .A visit to that place showed a
genuine colony of various species uow met with only on the south side
of New England. .A critical examination of the specimens at present
found there and elsewhere in the vicinity of Portland, proves, in Professor Verrill's opinion-first, that in the Post-Pliocene and Champlain
periods the coast was at a lower level, and the marine climate of Casco
Bay colder than at present, probably about that of the present New
foundland or Labrador coast; second, that at a subsequent period, when
the coast had attained nearly or quite its present level, the marine temperature was considerably higher than at present; third, that the temperature of these waters has gradually declined, but was still somewhat
higher at the period when the Indian shell-heaps were formed than at
present. A similar conclusion is reached by the examination of a colony
of somewhat similar character on the Gulf of St. Lawrence. Professor
V_errill ascribes the survival of these earliest colonies to the fact that
in the increasing coldness of the water, which exterminated certain animal forms not fitted to such temperature, the peculiar. isolation and
_physical condition of the localities in question were such as to protect
,the inhabitants from the general fate of their neighbors along the coast.
He thinks the causes of such changes may have been entirely local, and
due to changes in the relative level of land and water· in adjacent
regions.
· For the pui-po e of making observations at a greater distance from the
,coa t than could be reached by the Blue Ligut, Professor Peirce, Superin.t,.!u<le.o.t of the Coast Survey, kindly authorized the use of the Coast
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Survey steamer Bache, for research in the outer waters between Mount
Desert and Cape Cod.
The steamer was under the command of Captain Howell, and for acertain period under that of Lieutenant ..Taques~ wbilethescienti:ficlabors were
conducted by Dr. A. S. Packard, jr., and Mr. Caleb Cook. Several succeAsful cruises resulted in large collections of rare and little known invertebrates, including many Arctic forms previously unknown on the
American coast. An especially interesting collection was made in the
vicinity of Cashe's Ledge.
In addition to the above-mentioned assistance rendered the Fish Commission by the Navy Department and the United States Coast Survey,
in compliance with the law of Congress, it should be stated that, as
heretofore, the Secretary of tlie Treasury allowed the detail of the revenue-cutter of the station, (the McCullough, Captain'Treadwaycommanding,) whenever she could be spared, and at a later period the use of the
steamer Chase, on Lake Ontal'io, to assist Mr. Seth Green in securing the
spawn of whitefish and salmon-trout, by carrying himself and his men
to the fishing-stations and bringing back the eggs, which were then .
transferred to Rochester for treatment in behalf of the United States
and the State of New York.
Further aid was rendered by the Quartermaster-General, who, by
permission of the Secretary of War, furnished two tents for the use of
Dr. Slack and his party while engaged in shad-hatching on the Delaware River, to be referred to hereafter.
2.-INVESTIGA'l'IONS IN

1874.

In selecting a S}ation for the .purpose of prosecuting marine explorations during the year 1874, a locality was sought for sufficiently remote
from any previously occupied to furnish additional data in reference to
the extension and the geographical distribution of the food-fishes of the
coast and the objects upon which they prey; and after a consultation
with Professor Verrill, the associate of the Commission in this branch
of the inquiry, the vil1age of N oank, Conn., on Fisher's Sound, was .
chosen. This is situated in the town of Groton, New London County,
at the mouth of Mystic River, about midway between New London
and Stonington, and sufficiently remote from Wood's Hole, the station
of the Commission in 1871, to permit some important zoological differences.
The station was reached with a portion of my party on the 29th of
June, Professor Verrill and bis aRsistants arriving shortly after, when
I immediately proceeded to arrange for a laboratory in the usual manner. The steam-tug Blue Light, which had been laid up duri~g the .
preceding winter at Portsmouth, N. H., was again kindly furnished to
the Commission by the Secretary of the Navy, with Commander L.A.
Beardslee, U. S. N:, as before, in charge of the vessel, and reached
Noank on the 10th of July, in excellent condition. As in previous years,
the station of the Commission was ,isited by a large number of gentle-
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men, many of them specialists in marine zoology, and others having a
general interest in the objects of the Commission. During the season
the Blue Light was continuously occupied on her trips, losing but little
time for repairs or other purposes. The principal points visited by her,
in audiLion to the waters adjacent to Noank, were Block Island, Gardiner's and Peconic Bay, l\fontauk Point, the mouth of the Connecticut,
&c., a range of from thirty to forty miles from the starting-point.
Noank possesses special advantages for fishery inquiries, the inhabitants being engaged almost entirely in fishing, and a large number of
smacks being owned at that place, some of which are employed in fishing
off the Florida coast during the winter; but which in summer are all occupied in the vicinity, or in trips to the outer banks. Every day numerous cargoes of fish which were brought in for shipment to New York and
elsewhere, furnished the means of studying the species in their varying
condition of age and season. A full series was obtained for the collections
of the Commission, either for photographing or modeling in plaster.
Experiments were made toward the end of July, by Mr. Fred Mather,
in regard to the possibility of the artificial propagation of sea-bass
(Oentropristes atrariusJ, and a considerable number of eggs were successfully impregnated and placed in hatching-boxes. Unfortunately, however, it was found impossible without more extensive precautions than
we were prepared to adopt to properly protect the boxes against the
weather, and a severe storm at the end of J u]y emptied the boxes
and ended the experiment. The experiment, however, will be again
tried, as it is believed that the process of artificial propagation is as
available for the reproduction of many of the sea-fishes as for those of
fresh water. Among these may be especially mentioned the sea-bass,
tae tautog, the striped bass, the scup, &c.
On the 22d of July, I visited the Holyoke shad-batching station of
the CoJ.TJrnission, in charge of Mr. Milner, and found great activity prevailing, and a very successful effort in connection with the distribution
of the fish.
On the 15th of .August, Mr. Milner reached Noank, accompanied by
l\Ir. Griswold, one of his assistants, for the purpose of testing the effect
of the introduction of young shad into salt water,. the details of which
experiment will be found under the subject of "shad," and also in Mr.
l\Iiluer's special report on the subject. It may, however, be here stated
in general terms, that in adding salt water to the fresh in w bich the
fish were kept, it was found that up to a certain percentage the fish
were about as vigorous as in entirely fresh water, although a sudden
transfer from fresh to salt water resulted in their speedy death.
With a view of ascertaining the length of time during which shad
could be carried safely from one point to another, it was determined to
try the experiment of forwarding a number of young fish to Europe,
t hi an wering the purpose of a test of the possibilities in the case. If
t.be experiment met with success, the farnr of the German government
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in presenting to the United States a quarter of a million of the salmon
of the Rhine could be reciprocated. Messrs. Fred l\father and A. A.
Anderson were detailed for the purpose, and visited Noank on the beginning of August to receive instructions, the steamer leaving New York ?n
t.he 5th of August. Unfortunately the experiment was a failure, the fish
dying a few days after the vessel left, These gentlemen returned to
Noank on the 11th of September for the purpose of presenting their
report. Full reference to this subject will be found under the head of
the subject of " Propagation of shad for 187 4," and in an appendix, and
further allusion to it here is necessary only to renew the reference to the
great liberality of the North German Lloyd in granting free · passage
to the two gentlemen mentioned above, with their freight, to Bremen
and return.
The steamer Blue Light went out of commission on the 9th of September, and was laid up, under the direction of the Secretary of the
Navy, at New London; after which the work of the 0ommission was
prosecuted almost entirely by means of sail and row boats.
Many interesting discoveries were made in the way of additions of
previously unrecorded species on the coast, and in extending the area of
the distribution of others. A general sketch of the results, so far as
the in vertebrates are concerned, will be found in an article by Professor
Verrill.
·
The labors of the Commission at N oank extended over the months of
July, August, and September. Professor Verrill and his party left early
in September, but the other divisions were occupied until the beginning
of October. Remaining a few days to settle up the business of the
Commission, I left for Washington on the 8th of October.
The working party of the Commission, for the most part, consisted of
the following gentlemen : Prof. A. E. Verrill, of Yale College, in charge
of the dredging operations, and of the department of marine zoology,
with the exception of the fishes, having as special assistants Prof. S.
J. Sµiith, Mr. S. F. Clark, Mr. Turnbull, of Yale College, and Prof. N.
S. Rice, of Wesleyan University, Middletown.
The department of the fishes was under the direction of Mr. G.
Brown Goode, of the Smithsonian Institution, assisted hy Mr. C. W.
Schuermann and T. H. Bean of Washington, and Mr. H. C. Chester.
The algologists were Prof. D. C. Eaton, of Yale College, and Dr. vV.
G. Farlow,of Cambridge, assisted by Messrs. Livingston and Klaburger.
Prof. A. Hyatt, of the Society of Natural History, Boston, with Mr.
Richard Rathburn, and _Mr. Saltonstall, of Boston, were als9 members
of the party .
.Among the visitors who devote more or less of their time to natural
history investigations, and who av.a iled themselves of the material provided by the Commission, or who desired to become acquainted with its
methods, may be mentioned Dr. Joseph Leidy, Prof. Henry Chapman,
and Dr. Horatio .Allen, of Philadelphia; Prof. D. 0. ,Jordan, of India-
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nnpolis; Prof. F. W. Putnam, of Salem; General A. B. Eaton, Dr. Theodore Gill, and Dr. E. Bessels, of Washington; Mr. W. 0. Wyckoff, and
Dr. J.B. Holder, of New York; Mr. 0. S. Westcott, of Chicago; Prof.
J. Hammond Trumbull, and Dr. W. 0. Ayres, of Hartford; Mr. W. T.
Parker, and M. W. Humphrey, of West Meriden, Conn.
The State fish commissioners, or persons specially interested in :fish-culture, visiting the station during the summer1 were Messrs. Alfred Read,
jr., Newton Dexter, and .J. Ba.r den, of Rhode Island; Dr. M. 0. Ed.
munds, of Vermont; Dr. W. W. Inetcher, of New Hampshire; G. 0.
Anderson, of New Jersey; Mr. •T. W. Milner, Fred Mather, A. A. Anderson, and 0. D. Griswold, of tlie United States Fish Commission.
The results of Professor Y errill's . labors, and those of his associates
in the department of marine natural history and plants, will be furnished in a special report; although it may be proper here to state that
over one hundred species of invertebrates, new to the fa~una of New
England, were secured, most of them northern species, and many undescribed.
The ·p rincipal localities over which dredgings were niade were Fisher's Island Sound; Block Island Sound; off Block Island and south of
l\fontauk Point; the eastern part of Long Island Sound; from Fisher's
Island and Gardiner's Island to the mouth of the Connecticut River;
the shallow waters in the harbors and estuaries near Noank; Gardiner's
Bay, Long Island; Great Peconic and Little Peconic Bays and Greenport Harbor, Long Island. These latter localities showed temperatures
much higher than the others, and furnished corresponuingly southern
types of animal life.
It was clearly shown . by the investigations of the Commission that
there is a very decided flow of cold currents through Fisher's Island
Sound and Block Island Sound into Long Island Sound, and along the
deeper parts of the latter for a great distance, especially toward the
southern and deeper side. The influence of this cold current is very
apparent as far weRt as New Haven in the deeper parts of the sound.
According to Professor Verrill its flowing into Long Island Sound is
<lue largely to the influence of the tidal currents modified by th·e local
wind-currents. On the other hand, the much higher temperature of
such inclosed localities as the Peconic Bays may be safely attributed to
the direct heat of the sun over a broad expanse of shallow water, from
which the cold currents are excluded..
As in previous years assistance was rendered by the Coast Survey in
carrying on operations at distances remote from the coast, and which
the Blue Ligllt was not suited to reach. A part of the month of September wa occupied by the steamer Bache, under command of Captain
I>latt, in dredging operations off tbe coast of Maine. The scientific
work was in charge of Dr. A. S. Packard, assisted by Mr. C. Cook and
l\lr. Robert Rathburn. Dredgings at about forty stations were made off
tho coasts of Maine and New Hampshire, at various depths, down to
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125 fathoms. The results of this investigation will also be found in
Professor V errill's report.
The .attention of Professor Verrill and his party, especially of Prof.
W. N. Rice, was directed to investigations as to the best method of
preserving the invertebrates for museum purposes, and to improved
methods for killing in an expanded state such species as usuarlly contract when placed in alcohol. In regard to the preservation of Acti·Jiim
very satisfactory results were obtained by slowly adding a saturated
solution of picric acid to a small quantity of sea-water in which they
had been allowed to expand. When fairly dead they were transferred
to a pure saturated solution of the acid and allowed to remain from one
to three hours, according to size. ~hey we.re then placed in alcohol of
about 60 to 70 per cent. for permanent preservation. The.alcohol should
be renewed after a day or two, and this repeated until the water is all
absorbed from the specimen.
It was found that hydroids and most kinds of jelly-fishes can be easily
and beautifully preserved in the same wa,y, but of these the specimens
may usually be placed alive directly in the acid of full strength. The
success with osmic acid was not so marked, the specimens contracting
mdre, and finally becoming so darkly stained as to render them useless.
Various t,rials were made with different kinds of drugs for the purpose
of killing marine animals in an expanded state, but no better method
was discovered than that of allowing them to suffocate in stale sea-water
B-THE PROPAGATION OF 'FOOD-FISHES .
3.-EXTENT OF '.l.'HE WORK.

•

The work of propagation and distribution of food-fishes has been enlarged year by year. Applications have been receive-a from all of the
States and from four Territories. This has necessitated a continual expansion of the plans for each season's work.
The work of the United States Fish Commission in multiplying use- ·
ful food-fishes was commenced in 1872, and has been prosecuted with
satisfactory results up to the present time.
The species to which special attention has been directed are the shad
(Alosa sapidissima,) fresh-water herring or alewive, (_Pomolobus pseudoharengus,) striped bass or rock-fish (Rocciis lineatus,) California salmon
(Salmo quinnat,) the salmon of Maine (Salmo salar,) land-locked salmon
(Salmo sebago,) white-fish (Coregonus albus,) and the carp (Cyprinus carpio
and var.,) each of these having special relations to certain portions ·of
the country, and promising in their anticipated aggregate an extremely
important addition to the food-resources of the United States.
The States which have so far been the direct recipients of spawn and
young fish of more or less of these species are Maine, New Hampshire,
Vermont, Massachusetts, Rhode Island, Connecticut, New York, New
. Jersey, Pennsylvania, Delaware, Ma~yla,nd, the District of Columbia,

XVI

REPORT OF COMMISSIONER OF FISII AND FISHERIES.

Virginia, West Virginia, North Carolina, South Carolina, Georgia, Louisiana, Mississippi, Missouri, Texas, Tennessee, Kentucky, Ohio, Illinois,
Indiana, ~ichigan, Wisconsin, Minnesota, Iowa, Utah,Nebraska, Colorado, and California; while other States, as Alabama and Arkansas,
which have not been the actual scene of the operations of the Commission have been indirectly benefited by the introduction of fish into their
wat~rs at points outside of the State limits, thrty-three States and two
Territories in all. The extension of the work to other States and its
amplification in all is only a question of time.
The operations of the Commission have, it is believed, given entire
satisfaction to the people at large, as shown by the general popularity
of the measures adopted, the great interest excited in the subject
throughout the country, and the appointment of State fish commissions
in nineteen States, in most instances for the purpose of directly co-operating with the United States Commission in its efforts to secure from
the waters their fullest yield 9f animal food. This has rightly been considered an object of the greatest importance in view of the rapidly-increasing population of the United States and the almost corresponding
diminution in the average yield of vegetable food by the farming-lands,
and it is not considered exaggeration to say that the water can be made
to yield a larger percentage of nutriment, acre for acre, than the land.
A further evidence of the importance of this effort is shown by the
fact that China, with its enormous population, greater to the square
mile than that of any other part of the world, derives the largest portion of its animal food from the interior waters of the empire, the methods of fish-cultivation there being conducted in a very efficient manner,
and every cubic yard of pond and stream thoroughly utilized.
It is well to bear in mind that the work prosecuted by the United
States Commission is in no case that which would be carried on by
State commissions or by private enterprise. The States of Iowa, Minnesota, Ohio, or Pennsylvania would not find their advantage in going
to any great expense in the way of stocking their streams in view of
the fact that the fish, when mature, would, on their return, enter the
mouth of the Mississippi and traverse all the intermediate States before
f!1·riving withiu their borders, with the certainty that a large portion of
the catch would be secured by citizens of other States. On tbe other
baud, the young and immature fish, requiring the cold upper sources
of the streams as their home, will not find in the great waters of the
more Southern States the proper conditions for their preservation and
growth. Furthermore, the primary outlay for securing the eggs of such
species as the California salmon, &c., is greater than single States can
meet, while the cost of obtaining a supply for the entire country at a
single establishment is much less proportionately than the aggregate
co t of eparate effort.
The plan as regards the propagation of shad is · to establish hatching-camps in March on the southernmost streams on the Atlantic
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slope, there to batch all the eggs that can be procured, and, placing a
portion of the young fish in the stream where they are procured, to
transmit the remainder to other waters now entirely unprovided. This
operation would be continued by removing the camps northward as the
season advanced until the Connecticut River is reached, toward the end
of June, and from which the States along the Great -Lakes, the Upper
Mississippi, and the Pacific coast would be supplied.
The California salmon is a species which can withstand the warmest
regions of the United States, and is extremely hardy and prolific, and
its multiplication is considered extremely important. Some idea of the
scale on which the work of t,h e commission connected with this species
has been conducted can be formed from the fact that the eggs collected
during the season of 1875 at the United States establishment on the
Upper Sacramento numbered about 11,000,000, with a bulk of 80 bushels, and weighing, with the packing in which they were transported to
eastern establishments, nearly _lO tons.
In further illustration of the results that may be looked for from a
judicious and systematic prosecution of the ~ork of propagating the
food-fishes, we may refer to the Potomac River, in which from six to ten
million pounds of shad and herring are taken during the spring months
alone. There is no reason why any stream in the United States having
direct communication with the Gulf of Mexico, or either ocean, may
not be made to abound in an equal degree with these and other fishes,
and iu view of the aggregate of the animal food to be derived from a
number of such streams, the importance of this work can hardly beoverestimated. *
Another fish to which it is proposed to devote the efforts of the Commission is the European carp, a species eminently calculated for the
warmer waters of the country, especially the mill-ponds and sluggish
rivers and ditches of the South. This fish has been domesticated for
thousands of years, and is one of the species which furnish the prineipal food of the Chinese. Living on vegetable matter instead of animal,.
it can be multiplied at very little expense in restricted waters.
It is not alone to the introduction of suitable fishes into water pre-viously uninhabited by them that the efforts of the Oommission are,
directed, but also toward restoring a full supply to streams where they
were formerly abundant. At one ·time all the rivers on the Atlantic·
* Large, however, as is the present yield of" herring" and shad in the Potomac Riverit is but a mere fraction of that which prevailed less than fifty years ago. Martin'&
Gazetteer of Virginia and the District of Columbia, published in 1835, states that the
number of :fisheries on the Potomac in the previous year was 150, and that in six..
weeks' time 22,500,000 shad and 750,000,000 herring were taken in this river. Allowing an average of three pounds for each of the shad and three-fourths of a pound.
to the herring, we have the enormous aggregate of 630,000,000 pounds of food taken,
in a single river in six weeks' time alone, not including the immense quantity of stripe&
bass or rock-fish, sturgeon, and other fish that doubtless belonged to the catch. These
statistics, large as they appear, are corroborated by the older fishermen of the Fotomac.-S. F. B.
F-11
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coast abounded in shad and furnished an enormous aggregate of food,
sufficient for several months' supply to the inhabitants, and allowing a
surplus for shipment, either fresh or salted. Now, however, this condition bas become a matter of tradition in regard to nearly every stream
south of the Potomac, and nothing but artificial propagation will restore
the stock. When, however, we bear in mind that the eggs of a single
pair of shad, artificially treated, can be made to p_roduce more young
fish than those of two hundred pairs of natural spawners, the importance of the measures adopted by the Commission will Le readily appreciated.
4.-THE SHAD.

The hatching and distribution of shad began rather late in 1874,- as
the appropriation for the purpose was not available early enough for
work in southern rivers. In the last week of June Mr. Milner proceeded
with a force of m.en to the hatching-station of the New York commissioners, at Coeymans Landing on the Hudson River, from. which point
the distribution to western waters was at once begun. Four hundred
thousand sh.ad were placed in the tributaries of the Mississippi, in the
Brazos and Colorado Rivers of Texas, and the tributaries of the great
lakes. On the 3d of July the traveling parties moved to South Hadley
Falls, Mass., on the Connecticut River. From this station over two
millions of shad were transferred to the tributaries of the Mississippi, of
the great lakes, Lake Champlain, and rivers of New England. Five
hundred and sixty-five thousand fry were carried above the dam and
placed in the Connecticut River, for the most part above Bellows Falls,
Vermont. In all, three million and thirty-one thousand young shad
were planted in waters of the United States between June 25 and August 15 of 187 4.
Those in charge of the transfers were very successful in transporting
these fishes and in placing them, in a healthy condition, in th~ waters
for which they were destined.
The generous action of Germany in the gift to the United States, in
1873, of 250,000 salmon-eggs prompted an attempt to transport some
young shad to Germany, and the North German Lloyd Steamship
·Company kindly offering free passage
both men and fish to Bremen
and back, the experiment was entered upon early in August. On the
-5th of August Mr. Fred Mather and Mr. A. A. Anderson left by the
.steamer Donau, captain Neinaber, with 100,000 shad-embryos, a large
.and convenient compartment was assigned for them, and the cans were
so arranged that the movement of the ship need not affect the shad, while
an abundance of Croton water was taken on board for their use. ·Unfortunately, after six days the fish showed signs of distress and in ten
days they were all dead.
A detailed account of the trip will be found in Mr. Mather's report.
Excepting in this instance every shipment was a complete success.
Shad-hatching in 1875 was commenced April 1. The first efforts

for
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were on the Neuse River, North Carolina. A camp was established by
Mr. Milner at Kinston, in the vicinity of three fisheries, which was continued until May 10. The river was exceedingly high during the whole
time. Continued fishing was not begun until April 14, when the water
had lowered sufficiently for seine-hauling. The catch was very light,
and no spawners were found.
On the 12th of May a camp was made near Fish-Haul,on the Pamunky
River, Virginia, and some fifty thousand eggs impregnated, but the ova
not thriving well the station was continued only ten days, with results
of no consequence.
On the 27th of April a reconnaissance of the :fisheries of the Potomac
was made in the steam-tug Triana, United States Navy, Oaptain Cook,
kindly placed at my disposal by the Secretary of the Navy. Mr. Milner
directed the trip, the commissioners of Virginia and Maryland being
members of the party. The results secured by this reconnaissance were
an intimate knowledge of the :fisheries, the selection of favorable hatching-stations, and the securing of a collection of the fishes of the river, while
the good will of the fishery proprietors was sought for the purpose of
facilitating the obtaining of eggs at the :fisheries. A full report of the
expedition will be found in the appendix.
Stations were established on the Potomac at Free-Stone Point, Va., at
the Virginia end of Long Bridge, and, later, at Moxley Point, Md., and at
Ferry Landing, Va. .The work lasted from May 15 to June 5, and about
4,885,000 shad were released in the Potomac Ri'rnr. The season at the
fisheries was a poor one. The protracted cold weather of the spring
retarded the ripening of the ova, and the eggs did not thrive well in the
cold waters after they were taken from the fish. In an ordinary season
a much larger number of young shad would have been placed in the
water as the result of such effort. · Still this is to be considered as
very fair success if compared with the hatching of 1873, which yielded
only 1,370,400 shad for the Potomac, and 70,000 shipped to waters of
Virginia and West Virginia.
The season having closed in the region just referred to, traveling parties proceeded to the Hudson River, arriving on the 11th of June, when
the work of distribution began. Shipments were made from here to
four important tributaries of the Mississippi, and to the Colorado River
of Texas, of about 425,000 young shad.
On the 1st of July operations commenced at South Hadley Falls..
Mass. The first shipment was started on the 7th of July, between
which date and the 31st, transfel's were made to waters in the Mississippi
Valley, Lake Champlain, to the Atlantic Slope rivers, and the rivers of
the Gulf States. As a general summary of the work at this station, it
may be stated that the waters of New England other than the Connecticut River received 320,000 shad; there were carried westward and
southward, 590,000; carried above the Holyoke Dam to the Upper Connecticut, 1,205,000; hatched and put in below the dam, 4,500,000; sent
to Germany, 400,000. Total, about 7,000,000.
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From Point Pleasant, Pa., shipments were made of about 200,000 shad,
on July 8, to the head waters of the Roanoke, in Virginia, and to the
Pearl River, of Mississippi and Louisiana.
The entire number of shad hatched out during the season was over
12,500,000. The accompanying tables give the facts pertaining to their
distrilmtion. Preference was given this year to the Mississippi waters
and the rivers of the Atlantic and Gulf slopes. The only shipments to
the tributaries of the lakes were to those of Lake Champlain.
In reviewing the labors of the season, it may be remarked that no success was had in southern waters, the stock of fishes being greatly reduced and the hauls small, and consequently ripe male and female fish
are rarely obtained at the same time. The Potomac, although the
season's catch was very much diminished, afforded a larger quantity of
eggs, but it would appear to be at a disadvantage when compared with
the Hudson or the Connecticut for obtaining spawn.
The head of the present migration of the shad in the Connecticut is
the Holyoke Dam. For a half mile below the dam, the water is shoal
and runs among projecting rocks. Just below the Holyoke Bridge is a
deep and wide area of the river, into which the shad congregate to
spawn. This is the seining-ground, and offers probably the best facilities for obtaining shad-ova of any locality in the United States.
In the Hudson the upper spawning-ground is near Coeymans Landing,
where a long projecting point shelters a large bayou or arm of the river.
About twenty miles above this is the Troy dam, which, until the fishway was erected, was an effectual obstruction to the fishes, but for
some reason few shad go above Coeymans., So well recognized is this
babit, that the occasional shad found above the Coeyman's spawningground are termed gipsies. This station of the New York commission
is established at the spawning-grounds, where plenty of ripe fish are to
be obtained during the season.
The Potomac has no extensive seining-ground above the end of Long
Bridge. Small seines, pound-nets, and skim-nets are used to the very
foot of the falls, but no hauls are made sufficiently large to warrant a
batching-station with the probability of taking ripe males and females
at each haul above the Jackson City fishery. In fact, the spawningground does not concentrate at any one point, but is found along the
river at nearly all the shad-seining grounds. This compels a multiplication of stations, and the past season eggs were obtained from Free
Stone Point, Ferry Landing, and the end of Long Bridge, Virginia, and
from Moxley Point, Maryland, and in fact it would be worth while to
te t any fishery where there was sufficient shelter for the hatching-boxes
from the effect of wind and sea. The Ferry Landing fishery afforded
the largest number of eggs in 1875, although the time occupied was
horter than a.t some of the other localities.
Hoping to favorably solve the problem as to the possibility of carrying
young had alh·e across the Atlantic Ocean, in which a failure was experi-
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enced in 1874, a shipment was determined upon during 1875, and the
preliminary experiments were first begun at Washington underthe care
of Mr. Fred Mather, who made the attempt the previous year. Among
the apparatus devised by this gentleman was a cylinder of tin hung
upon gimbals, as would be necessary at sea. Within the cylinder was
a screen a few inches from the bottom. A current of water flowed
through a rubber hose into an inlet in the bottom of the cylinder, and,
rising through the screen, overflowed at the top. No success, however,
was obtained with this contrivance, and Mr. Mather proceeded to Point
Pleasant, Pa., to renew bis experiments at . the shad-batching station
near that point.
A new device, however, was finally hit upon, the suggestion of Mr.
Charles Bell, Mr. Mather's assistant. Instead of a cylinder, a funnelshaped vessel was made, the bottom above the inlet being guarded by
a wire screen only 2 inches in diameter. The eggs were put into the funnel, and the flow of the water up through the small end lifted them toward
t,be surface repeatedly as they fell back toward the bottom. Mr. Mather
reported bis experiments with this arrangement as entirely satisfactory,
and recommended it for the Atlantic trip, as will be seen from his report
in the appendix.
At Coeymans Landing experiments for a similar purpose were begun
about June 15, by Mr. Welsher, who, before they were completed, associated with him Mr. Monroe A. Green. In these the eggs were taken soon
after- impregnation and put into a series of flannel scree~s, which were
adjusted in a case in the same manner as a case of drawers. In the
upper ~creen was a quantity of ice, the water from which dripped upon
the screens below. By this process the eggs were successfully retarded
about seven days, and then hatched out as vigorous fishes. Mr. W elsber ·
having announced the success of his experiment in advance of Mr.
Mather's completing his, be was called upon to take charge of the trip
across the ocean.
·
About four hundred thousand eggs were taken and impregnated by Mr.
Monroe A. Green, on the night of the 16th of July. These were all selected eggs, the lighter ones from each fish having been flowed out of the
impregnating pans and only the heavier superior ones retained. The
screens were filled, and the cases with a large quantity of broken ice
placed in contact with them, pa,c ked in turners' shavings. The shipment started from New York on the steamer Mosel, Captain Neinaber,
the 17th of July. The purpose was to carry the eggs in the cases for
six or seven days, and then remove them to tin vessels devised by Mr.
Green, when they were expected to batch and the embryos to remain
until deposited in the Weser. This hatching-apparatus was a tin funnel, quite similar in form to Messrs. Bell and Mather's; but, instead of
the flow of water and movement of the eggs by a stream of water, air
was forced in from below; the bQbbles, forcing the water upward in a
current diverging along the outward sloping sides of the funnel, raised
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the eggs with a cloud of minute bubbles of air. Nine of these funnels
were provicled with rubber hose leading to an air-reservoir filled by an
air force-pump. Unfortunately, however, on opening the cases after
getting under way, the eggs were found to have suffered from railroad
jolting, and they all rapidly died. before any were hatched or even the
eye,specks had begun to show.
At the end of the season at South Hadley Falls, Mass., Mr. Milner
arrivedatNoank, bringing with him about 45,000 shad, when experiments
were carefully made in attempting to accustom shad to small proportions
of sea-water. • For this purpose, earthen jars with a capacity of about four
gallons were used. The object in view was to ascertain the effect of a
very gradual increase of sea-water. The jars received a continually-increasing proportion of sea- water, until, in two of the tests, it became all
sea-water. In the other two experiments, it was allowed to reach acertain proportion and so remain. Other jars were assigned for tests of the
effect of different temperatures upon the fish. It was found that shad
placed directly in sea-water die very rapidly, but that sea-water introduced gradually and in small proportions has not a sensibly injurious
effect. The decision, however, was against its use, unless with extreme
caution and in very small quantities, when it is absolutely necessary for
purifying Rtale water. Later in the season, Mr. Chas. D. Griswold experimented with partially-grown shad taken at Holyoke, Mass. The re-.
sults showed far less advantage in the transportation of the older shad;
the numbers that could be carried were but a minute fraction of the
large numbers of embryos usually transported, while in most instances
they did not survive as long as the younger fish.
5.-C.A.LIFORNI.A S.AL}ION.

Mr. Livingston Stone arrived at the McOloud River station and began
operations August 6, 1873. .A pen, or corral, was built in the rrver, but
it was found to be too small, the fish not retaining their vigor, while a
large proportion of those confined in the inclosure died. The seine was
again resorted to, and sufficient salmon taken to make up the prescribed
quota of 2,000,000 eggs. The hatching establishment was moved to the
bank of the river, and the water raised by a bucket-wheel turned by the
current.
The eggs were packed in moss in boxes two feet i;;quare by one foot
deep, each containing 75,000 eggs. Two boxes were put into a crate,
with a space on all sides, which was packed with hay and broken ice.
When ready for shipment, there were about 2,000,000 in good condition. The first lot, 300,000, was shipped September 20, 1873; a second
lot, 500,000, on the 30th; a third lot, 330,000, October 7th, and a fourth
lot, 250,000, on the 14th. .A fifth lot, 20,000, was placed directly into
the McCloud River on the 19th of October, and 500,000 were left to
hatch. The total was 1,900,000 salmon-eggs.
The con ignees who received the eggs and arranged for their care in
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the hatching-houses where they were carried forward until the young
fish were placed in the waters, wit.h the number of eggs to each,
were as follows: J. H. Slack, Bloomsbury, N. J., 550,000; James
Duffy, Marietta, l'a., 170,000; Seth Green, Rochester, N. Y., 200,000;
R. G. Pike, Middletown, Conn., 150,000; Livingston Stone, Charlestown, N. H., 50,000; E. A. Brackett, Winchester, Mass.,50,000; Charles
G. Atkins, Bucksport, Me., 50,000; George H. Jerome, Niles, l\1ich.,
120,000; .A.. P. Iiockwood, Salt Lake · City, Utah, 40,000; Dr. W. A.
:Newell, San Francisco, Cal., 20,000. The 500,000 for the Sacramento
waters were hatched at the station. Some of the cases of eggs arrived
in excellent condition, while many were found to have heated and fermented, with but a small proportion of the eggs in a healthy condition.
The number of fishes reported by the State commissioners as resulting
from the 1,900,000 eggs was 1,522,930, the distribution of which is given
in detail in the appended table.
Mr. Stone began operations at the McOloud station on tbe5th of July,
1874. Modifications in the apparatus used were effected which resulted in
a great improvement of the condition of the eggs. The trays in the
hatching-boxes were quite deep, and the eggs put into them in twelve
layers; the water rising from below in the Williamson troughs buoyed
the eggs so that the lower layers did not suffer from the weight of those
above them. By this means space was economized and a very . large
number of eggs cared for. The corral, or pen, of the previous year was
also improved upon. A substantial timber-grating was built across
the stream somewhat in the style of that used by Professov Rasch
in the fiords of Norway. Below the fence large OOTrals, or pens,
were erected, into which the salmon were gathered and retained until
their spawn was needed. The grating was an entire bar to t,be salmon,
no opening being left to permit their passing above it; and the exper1ment satisfied Mr. Stone that salmon which ascend the river to spawn
never return to the sea. The number which had passed above the grating before it was finished, he estimated at hundreds of thousands, while
thousands crowded against its lower side when completed, vainly attempting to pass. As to their return, he failed to discover a single live
salmon, though thousands of dead ones lodged against the upper side of
the grating.
·
The work of developing the eggs to the point of hardiness requisite
for their safe shipment, was continued until the 25th of September, when
the first shipment was made. On the 18th of October, the sixth aud
last shipment was made. The whole number transmitt.ed eastward
was 4,155,000, which with 850,000 hatched at the station for Oalifornia
waters, make a total of 5,005,000. There were reported from these
2,908,710 fishes distributed, and 25,000 eggs remaining to be he::trd:
from. November 30, the last of the fishes was placed in the waters of·
the McUloud and the camp closed for the season. The details of the-,
distribution will be found in the accompanying table.
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The California salmon, believed to be the same as the quinnat salmon
of the Columbia River ( Salmo quinnat, Rieb,) is one of the largest of this
family. Its average weight in the Sacramento River is 20 pounds, while.
in overgrown individuals it is as high as 100 pounds. Its flavor when
fresh and properly cooked is scarcely inferior to that of the Atlantic
coast salmon (Salmo salar,) and in the markets of California and as
far eastward as New York it is sought as a luxul'y, and commands
a high price. Prepared in cans it finds a wide market throughout the
United States and in Australia.* It is by far the most prolific fish on
the Pacific coast. Of an anadromous habit, it .swarms up the Columbia, the Sacramento, and San Joaquin Rivers in vast shoals from March
to August, and thus becomes valuable not merely as an occasional article
of table luxurr, but as a large commercial resource. Statistics published in the weekly .Astorian, Astoria, Oreg., for the season of 1875 on
the Columbia River, give 13,0QO,OOO pounds as the aggregate put up at
the different canning establishments, which sold at the average wholesale rate of eleven cents per pound, making a total money value of
$1,430,000. Besides the sale of the fish as food the manufacture of oil
from the heads has been begun, and this season a single fishing locality
produced 9,000 gallons.
Statistics procured from the books of the Central Pacific Railroad
Company show that 4,079,025 pounds of salmon were shipped from
points on the Sacramento and San Joaquin Rivers between November 1,
1874, and August 1, 1875. · (See report · of · California commissioners,
p. 11.)
The species has proven itself thus far to be the best adapted of the
family to the methods of artificial propagation. When properly packed
and kept at a sufficiently low temperature the eggs endure transportation with inconsiderable loss. Once in the hatching-troughs the loss is
very. small before hatching, while the young are possessed of great
tenacity of life, and grow to be several months old with less loss than
has been experienced with any other species; indeed, they are commended by all the fish- culturists who have had to do with them for
their hardiness, activity, and good-feeding tendencies. In the mature
stage they are capable of adapting themselves to a variety of conditious.
They pass up the Sacramento when its waters are turbid from the great
quantities of sediment washed into them by the rains and the extensive
* An item published in several of the newspapers of the United States bas a tendency
to excite prejudi~e against canned salmon as food. It appeared under the beading_
"Poisoned by eatrng canned salmon," and stated that part of a can had been partaken
of by several persons who experienced no unpleasant results, but that after two days
the remainder of the contents of the can which had been set aside and exposed to the
air, b ing again eaten of by the same persons, purging and strong symptoms of poisoning re ulted. The fact that such large quantities of the article are consumed throughout the country with but a single instance of any ill effects suggests the possibility of
somethiug else than the salmon as a cause for the sickness-the accidental mixture,
perhaps, of some deleterious article with the salmon before it was served.
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hydraulic mining operations along the banks of the river and its tributaries·· they go up through the warm valley of the San Joaquin River,
lying 'in the second hottest summer area of the United States, in
large shoals, ascending the numerous side tributaries to their spawninggrounds. The hottest temperature area for the months of June, July,
and August, as shown by the temperature charts for the United States,
lately compiled for the Smithsonian Im~titution, is the region of the
Gila and mouth of the Colorado Rivers in Arizona Territory. The mean
for these months is 88° Fahrenheit. The vall~y of the San Joaquin,
ponions of Arizona, and the lower valley of the Rio Grande River have
a mean of 84P. No other portion of the United States has so high a
summer mean. During the mouths of August and September, 1875,
temperature observations were made at the railroad bridges of the Central Pacific Railroad.* The maximum, minimum, and mean temperatures for the months of August and September were as follows:
Maximum. Minimum.

Upper crossing . . . . . • . . . . . . . . . . A.ir .............. . ............. .
Water at, suiface ............... .
Water at .bottom .... . .......... .
Low6r crossing............. . .. .A.ir ............................ .
Water at surface ............... .
Water at bottom ............... .

0

0

107
84
83
98
82

82
74
73
73
72
71

81

Mean.
0

98. 'T
79. 7
78. 7
86. 9
76. :.l
76. 2

As referred to by l\ir.1\filnei~ in a communication to the eommissioners
of ::fisheries at their meeting in New York, February 10, 1875, the Sacramento . salmon, antl especially the colony entering the San Joaquin
River, spawn in latitudes farther south than any anadromous species of
the genus Salmo. t
In the report of the commissioners of ::fisheries of the State of Califor:
nia, for the years 1874 and 1875, the following statement is made with
reference to the Sacramento salmon: "Large numbers pass up the San
Joaquin River for the purpose of spawning in July and August, swim.ming for one hundred and fifty miles through the hottest valley in the
State, where the temperature of the air at noon is rarely less than 80°
Fah., and often as high as 105°, and where the average temperature of
the river at the bottom. is 79° and at the surface 80°. The salmon of
the San Joaquin appear to be of the same variety as those in the Sacramento, but average smaller in size." Leaving the bed of the Sau
Joaquin, they ascend the tributaries, the Merced, the Stanislaus, antl
others, and find their spawning-grounds in the snow-fed sources of these
* A series of observations were made on the temperature of the San Joaquin River,
California, through the kindness of Mr. B. B. Redding, of Sacramento, commissioner
for :fisheries of California.
t The trouts, Salmo fontinalis, Mitch., in the Appalachian range, and Salmo pleuriticus,
Cope, of the headwaters of t,he Rio Grande River, extend their range to about the same
latitude, 37° N., as the San Joaquin salmon.
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streams. The mean temperature for 'the Sacramento for July, said to
be of ten years' observations, is given at 74°.66.*
·
The temperature for the McOloud River was observed between the
6th of July and the 12th of November, 1874, at 6 a. m., 3 p. m., and 6
p. m. by Mr. Livingston Stone, the maxima, minima, and means of which
will be found in the following table:
Temperature, afr and water, at Mccloud River hatching-station.
~~te~~ Maximum. Minimum.
0

0

Jul .••...... 524 days;
Y
<26 days;
A
t
S31 days;
ugus · · · · · · <Jl days ;
S t b
I 27 davs;
ep em er··· ~ 27 days;
t b
5 31 days;
0 c O er······ <31 days;
N
b
5 12 days;
ovem er · · · } 12 days;

67 observat~ons ...• . ..•......... .A.ir .....

73 observations ............•.••..
87 observations ..••••...........
86 observations . ..•...... - .... - ·
78 observations ................ .
77 observations ...... - ... · • · · - ·
88 observations ................ _
91 observations .......... - ....•.
30 observations ................ .
28 observations . . ............. · -

Water ..
Air .....
Water ..
.A.ir .....
Water ..
.A.ir .... .
Water ..
Air .....
Water ..

106
62
97

60
100

· 58
96

55

58
50

Mean.

'

48
54
43

52
37.5
49
35
42
35

42

76.4

57
70. 7
55. ll
67. 8
51.1
56. 56
49. 8
48. 4
46. 89

Observations of the temperatures of the Columbia River have been
kindly furnished by the firm of the Oregon Packing Company, J. W. &
N. Cook, proprietors. These were made in the months of May, June,
July, and August, 1875, at 7 a. m. and 12 m. The results are shown in
the following table :
Water.

May, 22 days; 44 observations............................
.Tune, 26 days; 52 observations ...........................
July, 27 days; 54 observations ...•.......................
August, 12 days; 24 -observations . . . . . . . . . . . . . . .. . . . . . . .

Water _.
Water ..
Water ..
Water ..

Maximum.

Minimum.

Mean.
0

0

0

56

50

61
70
70

55

58. 3

60
65

ti6. 2
66. 8

46. 2

By this series of temperatures, which exhibits the maxima, minima,
and ~eans of the waters where the fish have their natural home, we are
enabled to judge as to the degree of warmth they may be expected to
endure when transported to new waters. The testimony as to the
warmth of the San Joaquin water is the most important, reaching,
as it does, a maximum of 84°, and showing a mean of nearly 800 during
the two months the salmon are ascending in large numbers. But t!Je
high temperature is not the only seeming trouble they encounter. According to the observer at the San Joaquin bridge, the water was very
turbid at the time it was so warm, yet the salmon, passing up in large
numbers, appeared in the clear waters of the tributaries higher up in a
healthy, vigorous condition.
Taking into consideration the temperature, the turb:dity, the volume,
tbe velocity, and the characters of the sources, as well as the other
physical conditions of the rivers inha,bited by the California salmon, it
seems probable that" a very large number of the rivers of the Eastern
*Proceeding of the Agassiz Institute, Sacramento, California.- Annual address and
report on physics, &c., of Sacramento River, by Thomas M. Logan, M. D., president,
October ~O, 1873.
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United States are equally adapted for the production and growth of this
species.
On the .Atlantic slope, there are few if any rivers as turbid as the Sacramento; few which have not spring sources in the Appalachian range,
and among t,heir tributaries many rapids, pools, and eddies, in rocky and
gravelly places, suitable for spawning-grounds. Of the rivers of the
Gulf States, the Chattahoochee and the Alabama have their sources in
the southern slopes of the Blue Ridge, among cool, spring-fed brooks.
They rise among hilJs and rocks in a country full of large springs. The
Brazos and Colorado Rivers, of Ttxas, have their sources among the
springs of the southern hills and spurs of the Rocky Mountains, and the
Gaadalupe and San Antonio Rivers are fed by large springs. Most of
the Texas streams are turbid, but not more so than the Sacramento or
San Joaquin.
The suggestton that the salmon are not likely to find suitably cold
waters after descending to the sea, tbe following facts show to be
groundless.
_
1'he temperatures of the bottom of the Gulf of Mexico have bee.n
recorded* through a series of lines extending from the longitude of
the mouth of the Mississippi to the Tortugas and Key West, Fla., and
temperatures found equally as cold as those off the coast of Massachusetts a,nd New England. As low as 34° Fahrenheit has been observed
at a depth of 896 fathoms; at depths of 4:n, 610, and 790 fathoms, 35°
and 36° were observed, while 40°, 41°, and 42° were common at from 400
to over 1,800 fathoms, and 50° to 60° between less than 100 to 400
fathoms and more.
The only peculiarity especially notable in the streams to which the
California salmon belong is that they are snow-fed during most of the
year. As, however, the Maine salmon, a species much more sensitive
to heat than that of California, inhabits rivers not snow-fed, and moreover is kept in the Bucksport breeding-pond throughout the entire summer at a temperature of 70°, we have a sufficient guarantee that the
California fish will not be affected in its transfer; indeed, the whole
question is one relating to the rapidity of devel()pment of the eggs, rather
than to the conditions surrounding the fish ; the warmer the water the
more rapid and premature the birth of the embryo.
Thus far we have left entirely out of consideration the great system
of waters contributing to the Mississippi River. The main stream extends from latitude 47° 50' to 29°, anu the northern~ost tributary of
the Missouri as far north as 50°. Its greatest length is 2,616 miles,t
from its highest source to th.e Gulf. From the source of the Madison
Fork, the formerly-supposed bead of the Missouri, (within the National
Yellowstone Park,) to the Gulf, it has a length of 4,194 miles.t
* Coast Survey reports.

t See measurements in tables on page 91 of the Physics and Hydraulics of the Missiasippi River.

United States Engineer Bureau.
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The Mississippi River, with its tributaries and subtributaries, as laid -down on the larger maps of the United States, exhibits over 120,000
miles of combined lengths,* whieh we know falls much within the extent
of waters available for food -fishes; aud , were the system of the Chinese
adopted, all waters would be considered down to the brooks, ponds, and
even ditches.
From this an idea may be formed of the vast work to be done in making the waters of the United States afford their proper quota of the foodresources of the future.
The physical conditions of the Mississippi River in contrast with the
rivers of the Atlantic coast which contain or have coutaineu the Atlanlic salmon (Sa,lmo sctlar) are very marked. Such . streams as the Saint
John of New Brunswick, the Penobscot, the Kennebec, and the Androscoggin of Maine, the Merrimac of New Hampshire, and the Connecticut
of Western New England are, for their greater lengths,. clear and with
rocky bottoms, with considerable fall, and with sources, in the longest,
not more than .500 miles from the sea.
'rhe Lower Mississippi is a turbid, alluvial stream, with a fall of less
than 5 inclles to the mile for eighteen hundred miles from the Gulf. The
nearest source, haviug an elevation of 3,000 feet, is near the head of the
Red River, about 1,500 miles from the delta. Fort Atkinson, Kansas, on
the Arkansas River, has an eJevation of 2,331 feet, 1,750 miles from the
mouth of the Mississippi River.
The remoteness of the elevated cold sources of the Mississippi seeme
to be its most unfavorable feature when viewed as to the adaptation
of salmon to its waters. The California salmon traverse the Sacramento Valley to the headwaters of the Little Sacramento and the
McCloud Rivers, about four hundred miles, to the headwaters of the
San Joaquin, about two hundred and fifty miles. To Fort Boise, on the
Snake River, where the Salmo quinnat are said to have been taken from
the mouth of the Columbia River, is about seven hundred miles. There
is no bin<lrance to their ascent to the vicinity of the Shoshone Falls, one
hundred and :fift.y miles above Fort Boise, which would increase the
distance from tbe Pacific Ocean to about eight hundred and fifty miles.
The great Shoshone Falls of the Snake River-, over two hundred feet
high, are of course an effectual barrier to their progress up the stream.
In the report of the commissioners of Iowa,t a correspondent writing
from Elko, Nev., say : "This stream is one of the many that form the
h •ad,vat rs of tlie Columbia River, and to this point, eighteen hundred
miles from its mouth, the salt-water salmon come in myriads to spawn."
• A rough approximation made by running a chartometer on the Land-Office map,
and correcting the error by comparison of lengths of saventeen rivers given in the
work just referred to.
t l!'irst Report of the State Fish Commissioners of Iowa for the year.s 1874 and 187G.
D s Moines: R. P. Clarkson, State Printer, l876, p. 17
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The large King salmon, or chowichee,* and the Red salmon, hoikoh,t
are, according to Mr. Dall, taken as far ,up the Yukon River as Fort
Yukon, fourteen hundred miles from the sea.
The shad of China, samlai (Alosa, reivesii, Rich.,) according to Mr. Salter,
extend their migrations up the Yang-tse-kiang for over a thousand
miles; and, according to Dr. MacGowan, to a distance of three thousand miles from its mouth.
A specimen of a shad (Alosa sapidissima) was received at the National
Museum from Mr. R. O. Sweeney, which was taken in the Mississippi
River at Saint Paul, Minn.
From these facts we may infer that the instinct of locatfon is probably
sufficient to attract a colony of fishes as far inland as the headwaters of
the longest river, whenever their home has been once established there.
The vigorous strength and the energy exhibited by the California
salmon during its migrations up the Sacramento and Columbia Rivers,
afford the evidence that its capacity for a long migration from the sea to
its spawning-grounds, is unsurpassed by any species of fish known.
Wherever the California salmon, in the process of artificial propagation, bas come under the hands of the fish-culturist, it is acknowledged,
as previously mentioned, to exceed all other species, which are propagated, in hardiness, in tenacity of life, and in freedom from. tendency
to disease. Although it will not compare with the catfishes (Siluridm)
or the eels (Anguillidm,) or even the suckers ( Oatastomidm,) in retaining life out of water, yet, unlike these, it does not owe its tenacity of life
to a low, sluggish action of the vital forces, that retain life when the
-respiration bas become almost entirely impeded, but rather to the possession of an excess of vitality, and which exhibits itself in all stages from
the egg to the mature fish. Mr. Cha,rles Nordhoff, in an article on The
Columbia River and Puget Sound, in Harper's New Monthly Magazine,t
in deBcribing the processes at the canneries, says : '' A salmon
bleeds like a bull." Professor AgasE>fa thought he found evidence in
the structure of the Ralmon family that indicated "the highest rank
in the class of fishes,"§ and refors with enthusiasm "to their admirable
structure" and great vigor.JI In addition, we have the testimony of
Seth Green and other fish-culturists, that the eggs and young fishes are
hardy and enduring, the latter great feeders and very rapid growers.
In the ponds of different fish-culturists in the country, it is common to see a school of several thousand California salmon a year
old or more, which are said to have suffered no loss whatever in
* Oncorhynchua orientalia, Pall. (English) King salmon; (Russian) Chowichee; Native K'hah. Alaska and its Resources. By Willia,m H. Dall, director of the scientific
corps of the late Western Union Telegraph Expedition. Boston: Lee & Shepard,
1870, p. 579.
t Oncorhynchua proteus, Pall. <English) salmon; (Russian) hoikoh. Op. cit.
t No. 285, February, 1874, p. 341.
§ Lake Superior. Boston : 1850, p. 25.
UOp. cit., pp. 327, 328.
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numbers since they were placed in the pond. In the report of the
commissioners of fisheries of the State of New York for the year
1874-'75 it is said of the California salmon: '' These fish
endure
a much' higher temperature of water, spawn at a different season,
are less exacting in the circumstances necessary to their wellbeing.'' In view of these facts, as to their habits, endurance, and
general vigor and energy, have we not a right to hope for ultimate success in stocking the Mississippi and other eastern rivers with this valuable species~
The stocking of a large number of rivers of the United States
with this food-fish to as great an extent as the Sacramento River
or even the San Joaquin, is an enterprise well worthy great effort
and much pecuniary outlay, and its successful achievement will prove
a blessing to the poorer classes of the country as well as another
evidence of the value of science in its application to the economic industries. If, however, our anticipations are only partially realized in a
moderate proportion to what we now have in the California and Oregon
rivers, the labor and cost of the experiment will not have been in vain,
and coming generations will have cause to thank the liberality and
statesmanship of our present law-givers.

will

6.-A'l'LANTIC

SALMON.

During the seasons of 1873-'74 and 1874-'75 the collection of eggs of
Penobscot salmon has been conducted at Bucksport, by Mr. C. G. Atkins,
in the same manner as described in the report for 1872-'73.
The fixtures and apparatus employed have undergone considerable
enlargement and amendment, but the essential features of tlle system ·
remain the same as at first adopted. The salmon are caught in early
summer in pounds ia the Penobscot River, carried alive to a small freshwater pond, and kept there until the breeding-season, when they are
caught again and manipulated.
During the first season the salmon had the range of a poud of 60
acres, and a large number escaped recapture at the spawning-season.
They have since been confined in an inclosure of about 10 acres. and
each year the inclosing banier has been made more secure. In.1873
and 1874 it was a strong net, and in spite of al] exertions a number of
salmon each year escaped. In 1875 a fence composed of wooden racks
was substituted for the net, and proved an effectual means of confining
the salmon.
The means of catching the fish in the fall have been improved by
the introduction of additional pounds, nets, and other apparatus, so that
the wa te of eggs by the fish laying them before they can be caught and
manipulated i reduced to a very small amount.
In the hatching-house since the first season the troughs have been
reducecl to a uniform length of about 23 feet, and fitted with covers.
The u e of tin boxes for packing eggs for transportation has been
mo tl abandoned on account of its expense. Wooden trays, 3 inches
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deep and from 1 to 2 feet in length and breadth, are now employed,
and make at once the most compact, convenient, and economical
package with whieh I am· acquainted. The eggs are placed in these
tra;ys in layers, alternating with laY,ers of moss, from which they a:e
separated by pieces of thin fabric. When filled and put together m
stacks, the trays are encased in sawdust, which protects from freezing
during long winter journeys. In packages of 50,000 to 100,000 they
occupy about one cubic foot for 5,000 or 10,000 eggs.
The number of breeding-salmon bought and manipulated, their size,
· the number of eggs obtained and distributed, and the number of young
salmon set free_are exhibited by the following table :
at spawning
Salmon bought. Salmon recaptured
season.
Year.

.;

a:,
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z
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3
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a:,•

R

E-t

<Q~

";
a:,
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Pounds.

1873-'74_. _____
1874-'75 .•.••..

650
601

13.28
14.03

143
178

Total..- ..

1,251

----·--·
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~
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Eggs.
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Young
salmon
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32. 19

··-··--· ..........

2,453,638
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5,461, !:!94

5,037,552
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1, 686, 6() 8

-
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3,752, 11 3

The ratio of impregnation has been about 95 per cent.
Complete success has attended the incubation of the eggs, except in
the season of 1874-'75, when the eggs were all, or nearly all, affected by
a deficiency of strength in the outer shell. An average success was bad
with those eggs th.at remained that season in the hatching-house at
Bucksport to batch for the State of Maine; but of those that were
packed for transportation large numbers were lost en route, or so greatly
injured that they died before hatching, or soon after. Mr. Atkins attributed this phenomenon to causes existing in the state of the water of the
pond and hatching-house, which remained, through prevalence of warm,
dry weather, in a low, foul state through the greater part of the spawning season. In 1873-'7 4 the water was renewed by copious rains, and
the eggs throughout incubation ·were in perfect health.
In 1872 and 1873, and again in 1875, all the fish handled at the
spawning season were marked with metal tags and dismissed to the
river. The mode of tagging in 1872 was by affixing a stamped aluminum tag to a rubber band passing around the tail. This was a defective mode, and no results were obtained from it. In 1873 the aluminum tags were attached directly by a platinum wire to the rear margin
of the first dorsal fin. A reward was offered in the following spring for
the return of the marked salmon, and about twenty of them were sent
in, nearly all caught in the river, and more than half of them above
Bangor, 25 miles further up the river than Bucksport, where they were
set at liberty, showing that instinct did not impel these liberated fish to
return at once to their marine feeding-grounds. They were all poorer
than when set free in the fall. In 1874 the marking was omitted, but
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the offered reward was renewed in the spring of 1875, and resulted in the
return of seven or eight of the marked salmon of 1873, now in prime
order, weighing from 162 to 24½ pounds. Unfortunately the aluminum
tag had fallen off, and we could not trace the individual salmon, but
the wire remained to attest the date of their liberation and return. The
salmon set free in autumn of 1873 in poor condition returned in good
condition in 1875, and not before. Probably a much larger number of
these salmon were caught that were never reported, for the wire was :fine
and not easily seen ; indeed, two · marked salmon were placed in the
pond without discovering the mark till ~he spawning season.
The experiment has been renewed in 1875, with a change in the
material, platinum being substituted for aluminum in the tag.
7.-THE WHITE-FISH.

The white-fish ( Goregonus albus, Les.,) of the Great Lakes is a fine tablefish, and as it is produced in considerable numbers in favorable waters,
some attention ~as been given to its propagation. In 1872, arrangements were made with Mr. N. W. Clark, of Clarkston, Mich., to hatch a
half million of eggs of this fish. About the middle of February, 216,000
were shipped to San Francisco, Cal., but being left to the care of the
express messenger, beyond Omaha, Nebr., they suffered from the changes
of temperature incident to a car with a fire in it, and arrived in very
bad condition. On March 10, another shipment of 116,000 was made,
which arrived in good order. In 1873, 25,000 more were transmitted
and hatched, aud the young fish placed in the waters of Clear Lake, from
which partly grown ones were afterward taken. In 1874 an additional
20,000 were sent by Mr. N. W. Clark, late of Northville, Mich., which
were hatched at Berkeley, Oal., and put into Tulare Lake. On March
8, 1875, there were shipped to San Francisco, Oal., 100,000, and March
23, 100,000 were sent to the Lakes in the Indian Reservation at Keshena,
Wis. The States bordering on the Lakes and Canada have now begun
the propagation of this species, by which means they intend to keep up
the stock of the Great Lakes.
8.-THE CARP .OF EUROPE,

After considerable inquiry and investigation we are disposed to believe that there are varieties of the European carp of superior value,
because of their table qualities, and that the idea entertained by many
that the carp is a very inferior food-fish has arisen from the testimony
of those who have been so unfortunate as to have eaten only those of
inferior quality.
Admitting its value as a table-fish, or even that it is of average excellence, it should he considered a desirable acquisition to the waters of
the United States, for it has other characteristics which render it valuable, and which are not known to be possessed by any American
species, among which are its fecundity and adaptibility to the most
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varied waters, from deep cool lakes and rapid streams to the merest
puddles and ditches,* and to latitudes from St. Petersburg, Russia, to
Italy.t
Its diet is also varied ; unlike the great proportion of American foodfishes it· can be sustained on vegetable matter, being expecially fond of
water-cresses and similar succulent plants ; it also dfwmus worms and
insect-larvm voraciously. Heckel speaks of its fondness for sheep-dung1
and of its becoming fat upon it. It has proved to be admirably well
adapted to the processes of artificial culture, and throughout Europe
the species has been kept in a semi-domesticated condition from time
immemorial in a_ very large number of hatching-ponds. It becomes
very tame after a time, and may be taught to eat from the hand, to
come to the side of the pond the culturist desires, and to follow him
along its edge.
Heckel and Kner +speaking of it, remark that its capability of rapid
propagation, its tough constitution, and excellent table qualities have
induced its abundant cultivation from a very early time. It is believed
to have been introduced intoEuropefrom temperateAsia,and has spread
from the Danube over the whole of MiddJe and part of Southern Europe.
It is said to attain to an average of from five to ten pounds and even
more, according to the waters inhabited, while Dr. Rudolph Hessel states
that in Lower Hungary he had seen specimens weighing thirty and forty
pounds. The species is of rapid growth, and, under favorable circumstances, may be made to attain a weight of three or four pounds in three
years.§
In its domesticated condition the carp bas developed very many varieties, some of which are improvements in quality over the original
type, while the contrary is true of others. These different forms .falling
into their hands, naturalists have been led to name them as different
species, and later students in studying the ~arp in its numerous forms
* In Couch's British Fishes a quotation is made from Sir Roger North, as follows:
"Carp are sometimes fed, during the colder season, in a cellar. The fish is wrapped ·
up in a quantity of wet moss, laid on a piece of net, and then laid into a purse, but in
such manner, however, as to admit of the fish breathing; the net is then plunged into
water and hung to the ceiling of the cellar. The dipping must be first repeated every
three or four hours, but afterward it need be plunged into the water only once in six
or seven hours. Bread soaked in milk is sometimes given him in small quantities; in
a short time the fish will bear more and grow fat by this treatment. Many have been
kept alive, breathing nothing but air, in this way several successive days."
A History of the Fishes of the British Islands, by Jonathan Couch, F. L. S., vol. iv,
containing seventy-three colored plates, from drawings by the author. (London :
Groombridg-e & Sons, 5 Paternoster Row. 1845. Carp, p. 4.)
t In winter they are said to bury themselves in the mud in large bodies, and to remain in a somewhat torpid condition and without food, but losing little or nothing in
flesh, until the following spring.
·
t Die Siisswasser:fische der ostreichischen Monarchie mit Riicksicht auf die angran•
genden Lander bearbeitet von Jakob Heckel * * und Dr. Rudolph Kner * * *
Leipzig, Verlag von Wilhelm Engelmann, 1858, p. 57.
§Aigner, quoted by Heckel and Kner.
F-III
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have been obliged to gather long lists of synonyms, each applying to
one or more of the varieties. Gunther's list of synonyms embraces
thirty-one binomial names, and several common names. Beginning with
the Kunp'iYoc; of Aristotle, his volume includes new ones to ne~rly the
date of its publication.* He finds the names applied to tbe normal
type, to ,, varieties of the integuments," to "varieties of form," to
,, monstrosities," to the "eastern [.Asiatic] specimens," and to a" variety
with the fins much prolonged." His material for study included European specimens from different parts of England, Holland, Hungary,
Switzerland, and Russia, and Asiatic specimens from China, Formosa,
Japan, and Java, all which varieties he refers to the one species, Oyprinus carpio L.
Another species, the Crucian carp (Carassius vulgaris (Nilss.) Nord.)
is found in temperate Asia and Europe. This, too, has been domesticated and bas developed yarieties principally in the particular of form .
.An extensive list of names pertains to this species, also. The testimony
of writers agrees rather uniformly that the Crucian carp is infer10r in
flavor to the common carp; still, it is cultivated in portions of Europe.
Its present distribution appears to extend farther north than the common carp, as it is taken in Norway and Siberia. A variety is also found
as far south as Sicily.
,
To add to the confusion into which the existence of so many variable
forms has placed the q nestion of species, it is known that two or more
hybrids exist between the Cyprinus carpio and other species. The best
known one is that which was identified by Heckel as Oyprinus Kollarii,
now believed to be a cross between Cyprinus carpio and Cyprinus, caras·sius L.; it is said to be found wherever the two species are kept under
domestication. This hybrid is considered to be inferior to the common
carp. .Another one is the cross between C. carpio L. and Carassius
auratus (L.') Bleeker, which .is thought superior to the latter, though
much cannot be said in its favor. In a letter received from Dr. 0.
Finsch, still another hybrid is referred to between 0. carpio L. and
Oyprinus brama L.
Among all these variations of form and external characters, differing
as they do in proportions of body, in the size of the scales, in the partial
or complete absence of scales, in the form of the fins, and in the combinations of the characters of two species in a by brid, there is also a variation in their edible qualities, in their prolificness, some forms being entirely terile, and popularly believed to be neuter in gender, and also
in their hardiness and adaptability to more or less unfavorable waters.
In referring to the sterile carps, Siebold remarks that many are found
in which ovaries or spermaries are never fully developed. In some they
are so little developed that the generative organs are found only with the
* Catalogue of the Fishes in the British Museum, by Albert Giintl!er, M. A., M. D.,
Ph.D., F. R. ., F. Z. S., etc., etc. Volume seventh, London: Printed by order of the
trustees, 18G .
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greatest difficulty, and they are considered by many as asexual. The
sterile carp is mentioned by .Aristotle. They are generally well known
and can be distinguished by those accustomed to handle them. In
France the sterile form is the Carp Bre,haigne and Carpeau. De Latourette states that the sterile carp has shorter and thicker lips, and that
the belly in the vicinity of the anus is thin and shrunken.* The better
varieties seerp_ to be the Spiegel-karpfen, mirror carp ( Oyprinus specitlaris
Lacep), (Cyprinus rex-cyprinorum (Bloeh), Cuv.,) and the naked carp
(Cyprinus nudus Bloch) or (Oyprinus alepidotus Ag.) and the sterile ones.
It is claimed by certain English writers that by a process of spaying or
castration, which can be performed on the carp, the flavor is much improved.
The artificial propagation of the carp bas been carried on successfully
in Europe for a number of years. Their annual deposit of eggs, however, is so large in numbers that artificial impregnation is seldom necessary, though affording a larger percentage of increase over the natural.
The spawning season in Middle Europe is May and June, though, according to Siebold, some spawn as late as .August. The eggs are very adhesive, and in a state of nature are found sticking to the leaves of plants
and the small twigs of ,brush which have · fallen into or which grow
under the water. The eggs are thought to develop best when only one
or two inches from the surface. t The fish emerges from the egg after
about twenty days, leaving the shell still attached to the plant or twig.
The artificial method is to express the eggs on light frames of netting,
or on baskets made by wattling a wooden frame with boughs, the milt being scattered over them as they lie adherent to the nets and the leaves.
The netting frames are placed vertically in a floating box, which, in a
running stream, is afforded the necessary water circulation. The basket,
when covered with the impregnated eggs, ·is treated in like manner,
The boughs of the juniper (J"itniperus) are said to be the best for making
the baskets. The pairs of ripe fish may be put into the basket and left
to themselves, a piece of netting being tied over the top to. prevent
their escape. After the eggs have been deposited the fishes should be
removed.
Among the localities in Europe where, it is stated, they are bred, the
following are referred, to, with, in some cases, the name of the proprietor
or superintendent of the ponds:
"The naked carp {O. nudus Bloch) is chiefly raised in North Germany;
the mirror carp (0. rex cyprinorum (Bloch) Cuv.) in South Germany; the
scaled genuine carp in North Germany (:Mecklenburg, Holstein, &c.),
in Bohemia and Silesia;" fide Dr. 0. Finsch. Casel, mirror carp, Mr,
Lewin Fischbof; Geirsdorf, Silesia scaled carp; Wittengen, Hanover,
Mr. Link; Hameln, Fishermeister Schieber; Liebbinchen, Brandenburg;
* See Die Stisswasser:fische von Mittel-Europa bearbeitet Von C. Th. E. v. Siebold.
Leipzig, Verlag von Wilhelm Engelmann, 1863. "
t Report 1872-'73, p. 5GB.
·
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Drobriluyk, Branden burgh, Traugott Mende; Wittengen, Bohemia,
Prince Schwarzenburg; Bidclahausen, near Brunswick, naked carp,
Prince of Schonnburg-Lippe; Wiesbaden, common carp, mirror carp,
and gold-orfe, nassauische Fisherei, Actiengesellschaft; Niirnburg, mirror
carp; Gunzenhausen, mirror carp; Lusatia, estate of Cottbus Peitz;
Upper Silesia, Baron Rothschild; Brickaberg, naked carp; Heesen, l\Ir,
Bodeman; Hochst,* near Frankfort, mirror carp, scaled carp, and goldorfe; Oldenburg, hybrid, 0. Kollarii Heck., Mr. Wagner.
This list might be multiplied many times.
The present distribution of the carp ( Oyprinus carpio L.) in Europe
may be given as throughout the middle latitudes of Europe, extending
northward to Northern Germany and southward into Italy. The 0.
cara,ssius L. has a more northern range into Siberia and Norway, while
the variety 0. hu.rnilis is found in Sicily.
The special advantage to be gained by the possession of the carp is in
its general adaptability to all waters, and that it thrives under conditions ·
unfavorable to many species. According to Heckel and Rner, it prefers
water not too rapid and a boggy bottom.
As a fish for propagation in ponds anµ otlrnr sluggish waters both south
and north, it is believed the carp will excel all others. In Northern
Silesia, according to Mr. Von dem Borne, t on the estate of Baron von
Rothschild, puddles two or three feet deep in the villages are used for
raising two-year-old carps for stocking distant waters. From this resource~ a single estate realized what would amount to about $55 per
American acre of pond-surface.
The following is a recapitulation of the good qualities of the carp:
1. Fecundity and adaptability to the processes of artificial propagation.
..
2. Living largely on a vegetable diet.
3. Hardiness in all stages of growth.
4. Adaptability to conditions unfavorable to any equally palatable
American fish and to very varied climates.
5. Rapid growth.
6. Harmlessness in its relations to other fishes.
7. Ability to populate waters to their greatest extent.
8. Good table qualities.
The food-fish indigenous to the United States, which has been the
most widely distributed in the smaller ponds and lakes, is the largemoutbecl black bass (Micropterus n-igricans (Ouv.) Lacep.) This fish is
very carnivorous, preying upon almost all species in the same waters.
Even the pickerel is said to decrease rapidly when in contact with it.
The necessity for fish-food is always a bar to a great increase of numbers
among fishes, especially in small bodies of water. Species which feed
,. Carp in ponds at Baltiwore, Md., obtained here by United States Commission
Fi h rie .

t Circular No. 1, 1 76, of the Deutsche Fisherei-Verein, see translation in appendix:.
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upon invertebrate and vegetable forms fill out the possible quota of the
waters with their own kind, while the carnivorous species require that
.a large, generally the larger, proportion of the inferior species upon which
they feed inhabit the waters with them. An instance of the ability of
the carp to stock waters to their utmost occurred at Heidelberg, Germany, where male pikes (Esox lucius L.) were introduced for the purpose
,o f reducing their numbers.
9.-AQUARIUM CAR.

During the winter of 1872-'73, Mr. Livingston Stone was employed
in an investigation of the fisheries of the_Sacramento River and some
of the inland lakes of California. In the spring of 1873, he came East
to prepare for a return to California with an aquarium-car loaded with
fishes for both the inland waters and sea-coast of California-an enterprise partly under the auspices of the State commissioners of California.
This car, originally built for the transportation of fruit, was furnished
by the Central Pacific Railroad Company. It was fitted up with the
necessary tanks, ice-chests, and beds for attendants; the supply-reservoir was arranged so as to receive water from the spouts of the railroad tanks.
The stock of fishes and invertebrates taken on board consisted of
60 black bass (Micropterus salmoides); 11 wall-eyed pike (Stizostedium,
A.mericanus); 190 yellow perch (Perea flavescens) ; 12 bullheads
:(A.miurus catus); 110 cat-fish from Raritan River, Amiurus albidus ?) ;
.20 tautogs (Tautoga Americana); 41,500 eels (Anguilla bostonien__sis);
1,000 trout (Salmo fontinalis); 20,000 shad (Alosa sapidissima); 162
lobsters (Homarus vulgaris); and one barrel of oysters from Massachusetts Bay (Ostrea virginica.) The start was made from Charlestown,
N. H., June 3, and everything resulted favorably until the 8th of June,
when, by the giving way of the trestle-work of a bridge at the Elkhorn
River, Nebr., the aqua;ium-car was precipitated into the river, the car
was partially up-ended, and the tanks thrown into confusion. As the
lids were floated off from the tanks; it is probable that most of the
fishes escaped into the river. Many of the species, however, were well
adapted to the waters of the river, but of course not the tautogs, lobsters, or oysters.
·
.
In the year following, Mr. Stone left Charlestown, N. H., on June 4,
1874, under the auspices of the commissioner of fisheries of California.
He arrived at the Sacramento on the 12th of June, and at San Fran-cisco the same day. A tabulated list of the results of this expedition
will be found in the appendix.

Reoord of disi1'i1mtion of young sha<l made from June 25, 1874, to August 1!:, 1874, by United States Cormnission of Fish and Fisheries, under direction of
Jarnes rV. Milner.
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60,000 Eagleville, Ohio. . . . . . . Grand River ...... · 1 Lake Erie ........ .
28 ... ... do ................. .
60,000 Fremont, Ohio ........ Sandu~ky River .. .... . do·····: ....... .
34 ...... do ................. .
75,000 Logansport, Ind ...... Eel River .......... Wabash River .... .
23,000 .•......•.........•.
20,000 Hempstead, Tex . • . . . . Braaos River ...... .
47,000 .• ............. .. ...
40,000
Austin Tex .......... Colorado River
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.•.... do ................. .
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15 ...... do .. ......... .. .... . 100,000 Waterville, Me . . . . . . . Kennebec River ... I.. ... ............... .
23 ...... do
100,000
...... do ... ... .
100,000
.~.e.d~b~~~·t·~~~~~::~·1::~: ::: :::::: :~ ::::::
...... do ................. . .150, 000 Vergennes, Vt........ Otter Creek ........ Lake Champlain .. .
...... do ................. .
3(), 000 - - - , R. I.......... Blackstone River .. '...... . ............ .
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38½ 85, 000 ................... .
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Record of hatching and distribution of shad (Alosa sapiclissima) maclcfrom May 15, f675, to J·uly 31, 1875, lJy U'ltited States Commission of Fish and Fisheries, iinde1· d'irection of James W. Milner.
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Connecticut .' .. .
Georgia ....... .
Illinois .....••..
Indiana ....... .
Iowa .......... .
Louisiana ... .. .
Maine ...... : .. .

······1

Maryland
Massachusetts .
Do .........

Mississippi. ....
Ohio ..••.......
Do ....... .
Rhode Island .. .
Do ...•...•.
Do ........ .
Do ... ... •..
South Carolina.
Tennessee ..... .
Do ..•...•..
Do ...... , ..
Texas ......... .
Vermont ...... .
Do . ....... .
Virginia ....... .
Do ..•..••..
Do .....••..
Do ..••.....

Quinnobil,ug RiYer . Thames River ....
Uoosa lliver ...... . Alabama River._ ..
Rock River .. ..... . Mississippi River.
White River ..... . Wabash River .....
June 13 ..... N. Y. commission Coeymans Landing, N. Y
Des Moines Ri rnr . . Missistiippi River .
June 27. . • . . . . . . . . . . . . . . . . . . . . . ..... do ................ .
NotalbanyRiver ... Lake Pontchartrain
July 29 ..... U.S. Commission South Hadley Falls,Mass
Mattawa m k ea g Penobscot River . . .
July 12 ......... do ................. do .... .
River.
Potomac
River ...
May 26 to
do .......
Moxley Point, Md. ······11, 182, 5001 Moxley Point, Mel. ..
June 27.
July 8, 13, .... do ........... South Hadley Falls, Mass
725,000 Smith's Ferry, Mass I Connecticut River.
and 16.
4,500,000 South Hadley Falls, ..•. do .............. , .................... .
July 7 to 31. .... do . ....... ... .......do .... .
Mass.
100,000 Jackson,Miss . .•. .. . Pearl Riv~r ........................... .
July 16 .•••. N. J. commission Point Pleasant, Pa .. . .. .
75, 000 Colum bus, Ohio . . . . . Scioto River . . . . . . . Ohio River ....... .
June 15 .... N. Y. commission Coeymans Landing, N. Y
100,000 Bayard, Ohio ....... . Muskingum River ..... do ............ .
June ~3 .•••..••. do ................. do .... .... .. ...... .
8, 300 ...................... Warren River ..... ..... .
July 23 ..... U.S. Commission South Hadley Falls, Mass
13, 800 . . . . . . . . . . . . . . . . . . . . . . Pawcatuck River ..................... .
22, 300 . . . . . . . . . . . . . . . . . . . . . . Pawtuxet River .. _ ............... _... .
5, 600 . . . . . . . . . . . . . . . . . . . . . . Barrington River . . .......... _........ .
80, 000 Gaffney's Stat.ion,S.C Broad River. . . . . . . Santee River ..... .
80, 000 Nash ville, Tenn . . . . Cumberland RiYer. Ohio River ....... _
80,000 .... do .. ........ ...... ... do ..... ............. do .. ......... . .
100, 000 Knoxville, Tenn . . . . Tennessee River ...... do ............ .
60, 000 Austin, Tex... ..... . Colorado River .......... .... ......... .
July 4 ....•. N. Y. commission Coeymans Landing, N. Y
70,000 Georgia, Vt ... .. .... Lamoille River .... Lake Champlain·July 28 ..... U.S. Commission SouthHadleyl!'alls, Mass
480, 000 Soutl:i Vernon, Vt .. _ Connecticut River ..... ............ ... .
July7and17 .... . do .. ............... do ................ .
May15to25 ..... do .... ....... Free Stone Point, Va ... . 1,156, 750 Free Stone Point, Va Potomac River .... . .................. .
May 18 to .... do ..•..•..... Washington, D. C . .. ... . 1,072,800 Jackson Uity, Va ...... do ................................. .
June 5.
May 2 to 29 ..... do .......... . FerryLanding, Va ...... 11,473,5001 F erryLanding,Va .. J····do ............. .
100,000 Stanton River Sta· Stanton River ..... Roanoke RiYer....
July 8 ...... 1 N. J. commission Point Pleasant, Pa......
tion, Va.
July 9 ...... U.S. Commission South Hadley Falls, Mass

f~l~ ~t::: ·u:s.·c~~~i~~i~~ ::::::i~ :::::::::::::::::

l....

100,000 Canterbury, Conn .. .
60,000 Rome, Ga .......... .
60,000 Rockford, Ill ....... .
100,000 Indianapolis, Ind .. .
00, 000 Des Moines, Iowa .. .
60,000 Tickfaw, La ....... .
100,000 Mattawamkeag, Me.

····1

iii !Lt Hf EL\ +m :++{

f~}~ ~L::: ::::i~ ::::::::::: :::::j~ ::::::::::::::::·

H.E.Quinn.
Clark and Quim1.
Cbase and Ingalls.
F.N. Clark.
Clark and Quinn.
:Mather and Bell.
Quinn and Griswold.
J.Mason.
Mason and Quiun.
Charles C. Smith.
Anderson ancl Schwartz.
Mason aud Ingalls.
Clark.
J. Mason and others.
Do.
Do.
Do.
Clark and Quinn.
Chase and .Boehme.
Do.
Mason and Ingalls.
Mason and Marks.
O.M. Chase.
Griswold and Quinn.
J. Mason.
H. W. W elshcr.

l··········-·········j Anderson
Do.
and Bell.

L2, 055, 550
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Table of Oalif01·nia salmon transported to new watm·s in tlie United States in 1874-'75.
States.

Where finally hatched.

Waters stocked.

Tributaries in which
fish were placed.

Locality.

California ....... ·1 McCloucl River Station, Sacramento River .. I McCloud River ..... ,....................... .
United States.
Colorn.do . . . . . . . . . Georgetown, Colo .............••.•
Green Lake ......... Georgetown, Colo .... .
Clear Lake .. . .......... do ................ .
Connecticut . .. ...
Ri;e~:: Cocnochogue River . Durham, Conn ....... .
. ..... do ..................... Thames River ..... . Shetucket River ... . ...................... ..
. . . . . . do ................. _... Long Island Sound .. Farm River ......... New Haven, Co1m ... .
Trout Association, West- Housatonic River ... Butter Creek ....•.. New Milford, Conn .. .
port, Conn.

No~tt~;.a~f'o~c1: c~~~-:::::: .c-;;~~e~·ti~~t·
:~~

?.~~~~~t~~~~- ~~~~~

~

~

Dato of trans.I NuJTiber
fer.
of fish.

Remarks.
pj

October and
Nov., 1874
--, ~,1874
--, -,1874
Dec. 30, 1874
Dec. 26, 1874
.Jan. 20, 1875
Dec. 18, 1874

~~~~~~~·-~-o-~~:::

850,000
22,900

Report of Commissioner of Fish·
eries, Ualifornia, 1874-'75, p. 16.
Livingston St.o ne's tables (MSS.)

(*)

50,000
50,000
20,000
50,000

Conn. Rep. Com. Fish., 1875, p. 16.
Do.
Do.
Do.

Dec.
: ::: :
::::::: :::::::::::: :: .
::/. ~-~1~i~-~~~~-~!~.e_r_: :/. ~-i~deo
Dec.
New York State hatching- Long Island Sound.. Quinnepiac River ... - - , Conn ......... . Dec.
house.
Illinois .......... I Michigan State hatching. Mississippi River ... I Fox River .......... I Elgin, Ill.. .•.•........ 1 Dec.
house.
Northville,Mich .....•...... / ...... do.
Rock River ......... I Rockford, Ill .......... I Dec.

21, 1874
23, 1874
18, 1874

50,000
20,000
5,000

Do.
Do.
N.Y.Rep.Com. Fish., 1875,(MSS.)

19, 1874

20,000

LetterofC.H. .Jerorne, Apr.16,'76.

22, 1874

15,000

Indiana .......... , MichiganStatehatch'g·house Wabash River ...... White River ..•..•..
...... do ..................... Ohio River.......... Tanner's Creek .... .
Iowa ...•........ Anamosa, Iowa .. ...••...•.. Mississippi River ... Upper Iowa River ..
...... do ............•..•......••.•• do ................... do ..

16, 1874
24, 1874
15, 1874
10, 1875
4, 1875
15, 1874
6, 1875

16,000
16,000
300
8,000
700
5,700
600

Letter ofW. D. E. Andrus, Dec.
23, 1874.
a.
LetterofC.H.Jerome, Apr.16,'76.
Do.
,
B. F. Shaw's tables (MSS.)
Do.
Do.
Do.
Do.

::::::~~
::::::: ::::::: ::::::: ::::::ig: ::::::: ::: :: ii1~~d; Ifun ....... .
...... do ......... . ................. do ............. Turke:y- River, Vol·
3

ga River.

:::::Jg::::::·.::::::::::::::
:::::j~ ::::::::::: :: .~.~d~e~~~~~~~: ::::::
...... do ...•.•...........•........ do ............. Turkey River, Vol·

::::::a~::::::::::::::::::::.
::::::i~ ::::::::: :::: .~,i~~:~~.~~~~~:::
. . . . . . do...... . . . . . . . . . . . . . . . . ..... do

...... do .....•..................••. do
...... do ...••...................... do
...... do ........................... do

::::::a~·.::::::::::·.·.·.::::::: ::::::i~ ::::::::::::: ~!4~~~:i: Rt~~~:·
...... do ........................... do

Dec.
Dec.
Dec.
Mar.
.Jan.
Dec.
.Jan.

Clermont, Iowa ...••.. .Jan. 27, 1875
Maynard, Iowa . . • . . . . .Jan. 27, 1875
Fayette, Iowa ...•..... .Jan. 6, 1875

14,000

Dec. 27, 1874
Dec. 15, 1874

2,500

ga River.
Clinton .Junction, Iowa
ms~tar~aq~-;;keta . Farley,
Iowa .•.•••....
River.
............. . ... do .............. . Epworth, Iowa........
Monticello, Iowa .•. ~ ..
Maquoketa, Iowa .....
................ . do ..........•.... Charlotte, Iowa . . . . • • .
..............••. do .....•......... Worthington, Iowa .. .
..........••..... do .............. . Delhi, Iowa ... . •••.•• .
................. do ....••. . .. . ..•. Hopkinton, Iowa ..• . . .
Manchester, Iowa... . .
Delaware, Iowa . .. ... .
Spring Creek.
.........••.. Wapsipinocon River Anamosa, Iowa . . . •• ••

:::: :J~::: :: :::::: ::: ::: ::: : :::::jg:::::::::::::
...... do ...•.•..••............•.... do

Indianapolis, Ind ......
Guilford, Ind ...•.....
Fredericks burgh, Iowa
Decorah, Iowa . • • . . . . .
Waukon, Iowa ....••..
McGregor, Iowa . . . . . .
Greeley, Iowa. . . . . . • •

Dec.
Dec.
Dec.
Dec.
.Jan.
Jan.
.Jan .
Feb.
J an.

15, 1874
8, 1874
11, 1874
27, 1874
4, 1875
6, 1875
.6, 1875
1, 1875
6, 1875

(t)
(t)

w

3, 5-00
7,000
7,000
t5, 000
2,000
400
400
200
4,600

t<j

'"d

0

~

t-3
0

~

0

0
~
~
H

Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do.

Do.

w
w
H
0

zt<j
pj

0

l'zj
~

H

u.i

~

z>
t:l

l'zj
H

w.
~

t_,:j
~

H

t_,:j
00

.

...... do .........•............... do ................... do .............. . Oxford, Iowa .. ....... .
...... do ..•...................... do ................... do .............. . Independence, Iowa .. .
...... do ......................... do.............. WapsipineconRiver Dixon, Iowa ........••.
Big Rock, Iowa ....••.
~!~d:~~~.?.r~·e·~::::: Walker, Iowa ........ .
...... do ......................... do .........•..... Iowa River, Cedar Cedar Rapids, Iowa .. .
River .
...... do ......................... do .................•. do .............. . Waterloo, Iowa ...... .
...... do ...... .... ............... do ................... do .............. . - Tipton, Iowa ......... .

:•:::::i~::::::: :::::: :::::: :: ::::i~ ::::: :::: :: ::::.

...... do ....... .. .•.............. do ................... do . ....•.........
...•.. do ......................... do .....•............. do ............. .
...... do ......................••. do .........•......... do .............. .
...... do ... ...................••. do ........•...... Iowa River ........ .
...... do .....•............... .... do............... . .. do .... .......... .
.•.... do ......................... do ...... ... ........................... .
...... do ......................... do ........•...... Des Moines River .. .

Marion, Iowa ........ .
Wilton, Iowa ......... .
Springville, Iowa ..... .
Iowa Falls, Iowa . •....
Iowa City, Iowa .... .. .
Storm Spring, Iowa .. .
Des Moines, Iowa .... .

...•.. do .•••..............•....•. do .....•............. do .....•....••... Ottumwa, Iowa ....••.
...... do .....•................... do ...... •............. do ............... Fort Dodge, lowa .... .
...... do ......................... dd ............... Des Moines River, Webster City, Iowa .. .
Boon River.
...... do .. ....................... do ............... ·Des Moines River, Pomeroy, Iowa .. ......
Twin Lakes.
...... do .......................... do ................ Des Moines River, Storm Lake, Iowa .....
Storm Lake.
.... .. do ......................... do ..... .......... Brown's Creek .........•...............•....
...... do ......................... do ............... Des Moines River, ........................
Coon River.
...... do ..... .. .. ...... ...... MissonriRiver ..... . NishnabottomyRiver Atlantic, Iowa .. .... . .
...... do .................•....... do ............... Little Sioux River .. Cherokee, Iowa ...... .
...... do ......................... do ............... Floyd River ......... Lamar's, Iowa ....... .
...... do ......................... do . ... ............... do ............... Sioux City, Iowa ..... .
Louisiana ....... . Pokagon, Mich .......... ... Lake Pontchartrain. Tangipahoa River .. . ..................••...
Maine
Bucksport, Me ... .. ........ Penobscot River .... Craig's Pond ........ Bucksport, Me ....... .

Jan.
Jan.
Dec.
Dec.
Jan.
Dec.

18, 1875
27, 1875
28, 1874
28, 1874
27, 1875
12, 1874

§21, 000

12,000

Do.
Do.
Do.
Do.
Do.
Do.

Dec.
Dec.
Feb.
Dec.
Jan.
Jan.
Dec.
Jan.
Mar.
Dec.
Jan.
Jan.
Dec.
Feb.

5, 1874
18, 1874
13, 1875
12, 18.74
18, 1875
27, 1875
18, 1874
18, 1875
6, 1875
2, 1874
12, 1875
11, 1875
18, 1874
1, 1875

3,500
8,100

Do.
Do.

3,000
(§)
t21, 000
lO, 000
(§)
4,000
10,400

Do.
Do.
Do.
Do.
Do.
Do.
Do.

11,000
15,000
9,800

Do.
Do.
Do.

Fob.

1, 1875

10,000

Do.

Feb. 1, 1875

10,000

Do.

!Z

Jan. 12, 1875
Jan. 12, 1875

500
500

Do.
. Do.

0

Jan. 5, 1875
Feb. I, 1875
Feb. 1, 1875
Feb. 1, 1875
Jan. 1, 1875
1875 ·········

6,000
10,000
5,000
5,000
15,000
30,000

<II)
(t)

!;rj
~

'"t1
0
~

~

0

lzj

C
0
~
~
H
m

m
H
0

t_zj
~

lzj

Maryland ........ ! Green Springs, Md ......... 1 Susquehanna River.I Octorora Creek ..... ! Liberty Grove, Md ... I Dec.
. . • . . • do ...... ..•••........ . · 1· . . . . . do ...... : ..... · 1 Deer Creek .. _. ...•.. Pennsylvania line .•. · 1 Dec.
. . . . . . do................. . . . . Gunpowder River... Gunpowder River ... Freeland, &c., Md ... .. Nov.
.•.••• do ...•................. PatapscoRiver ..... North Patapsco Tank Station, West. Nov.
River.
ern Maryland Rail·
road.
Hood's Mills, Md ...... , Dec.
Howard Couuty, Md .. Dec.
I
1.
~.i~.~r.~:::. Near
source ........... Dec.

::::: :i~::::::::::::::::::::: :~~~l~i~n:t: ~~~~~:: : ~:!~~h~~

(t)

115,000

5, 1874
15, 1874
30, 1S74
30, 1874
5, 1874

9, 1874
15, 1874

Do.
Do.
Do.
Do.
Letter of J.E. Leet, Jan. 2, 1875.
Maine Report Commissioners of
Fisheries, 1875, p. 6.
Maryland Report of Commis·
sioners, Jau. 1, 1876, p, 81.
Do.
Do.
Do.

10,000
6,000
10,000
6,000
6,000
8,000
10,000

I

Do.
Do.
Do.

lzj
"'"'C

m

::r1

>
!Z
tj

/

lzj
H

m

::r1

t_zj
~

1--4

t_zj

m

* The 22,900 was divided between Green Lake and Clear Lake.
t All distributions marked with the tare included in the 21 ,000 marked to 'Springville; the number was not deposited at that point, but divided among the other places as well.
! 'l'he 5,000 marked to Charlotte was divided with Clinton Junction.
§The 21,000 marked to Oxford was divided with the other places having the (§.)
II The 5,000 marked to Dixon was divillcd with Ilig Rock.
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Table of Oalifm·nia salmon transportecl to new wate1'8 ·in the United States in 1874-'7G- Continued.

t-4

1-1
1-1

Whore :finally hatched.

States.

Waters stocked.

Tributaries in which
:fish wore placed.

Locality.

Date of trans-1 Number
fer.
of fish.

:Maryland _.• .': .. -j,GroenSprings,Md ... ..••.. MonocacyRi,er .... PipoCreek ···--···· Wakefield,Md ....... . Nov. 25, 1874
...... do ........................... do ...•........ _ ...... do _.. . . . . . . . . . .
..•... do- .••.............. • ........ do ....•........ OwensCreok-···-···
...... do ... ....... ·-·· ·· ····· ...... do.·····- ......... . .. do_ ............
...... do .......................... _do . ...... : ..... Bush Creek ........
_..... do .•....•.............. Potomac River- ..... Antietam Creek.-·

Union Bridge, Md .... .
Slabtown,Md ... -.... .
Mechanicstown, Md ..
Monrovia, Md ....... .
Hagerstown, McL ...•.

Nov. 25, 1874
Nov. 25, 1874
Dec. 2, 11374
Dec. 5, 1875
Nov. 25, 1874
0
Dec. 2, 1874
::::::~~:::::::::::::: :::: :: : ::::::~~: :::::: ::::::
Dec. 2, 1874
Dec. 2, 1874
Dec. 3, 1874
Dec. 9, 1874
0
Dec. 1, ]874
1r:1,ss:tchusotts. ·wi~~h e~to~~i.i;s~· :: ::::: :: : ~;:ti~·Ri.~~·r·: ::: : : : : : :: : ::: :: :::~:: ::: : : :
~~-~~~·.~~:::: ·1874 a.nd 1875
Dec. 23, 1874
hlicb1g:1ll .••...• _1 •
~ri~o~.:::::::: f~e~ar:i;~~~~:::.: .
~'.~~:::::: _-: Mar, 22, ltl75
...... do ..•...•...... ····-·· Lake Michigan ..... Saint .Joseph River .................. ·····- Dec. 17, 1874
(Dowagiac River).
...... do ..•.... ........ a •••••• 1······do
D ec. 24, 1874
...... do .....•... ................. _do .
.Jan. 15, 1875
.Jan. rn, 1875
DflC. 26, 1874
Kalamazoo River Kalamazoo, Mich .... . . .July 3, 1875
(Baptist College
Pond).
Manistee River , ....•................... D ec. 18, 1874.
(Hersey River).
.•.•.. do ..•...•.•...•........ , .•.•..
Metcalf Lake_ ...... . . . . . . • . . . . . . . . . . . . . . . . Doc. 23, 1874
...... do .................... .
Crystal Springs 1 ..... .
.Jau. 16, 1875
Creek.
.Jan. 16, 1875
~i j-'_ ·1 :::: :: ::: : ::::::::: :: : :: ~eb. 27, 1875

~~~~~ 8~!!~~~~~~~~~- ·T;~~~~:i,°i1d::::::::::

::::Jr::::::::::::::::::: ::::J~ :::::::::::::.~o~{i~~l~~:: : : i!;~~ii~~:ci ~ ~ ~

··1

~~~~8g~'. ~~~~.::::::::: :: ::

t:~:

::::JL:::::::~::::::::::: ::::J~ :...

Mi

.~~~~~~~.

~1~~y~1.~~:

:~idLi~:~L~) ~~~I~i~~~;~~.:~~~~: ~ ~ ~ ~ ~ ~:

::::::~~: :::::: :::: :: :::: :::: :::::: :::: :::::::::::: ii~t~~~ ~~!a.a·
.•.... do ..·....•........• ................ ..... ·····- o:1.~:!I~ke ................................ . Mar. 29, 1875
I...... do···~·······.--........ Lake Superior...... Carp River ......... -1 · . ... . _... _... _.. . ..... .
Dec. 30, 1874
Red River .....................•...•..... ; Breckinridge, Minn .. . May,
1875

nnesota .. . . . • . Hon. E. Rice, Samt Paul,
Minn.; Wattins&Bogart,
Red Wing, Minn.; and
Stillwater Tront.Brook
Company.
...•.. do ...........•......... Lake Superior······\ Saint Louis River, Pine County, Minn .... 1 May,
Twin Lakes.
.May,
.••... do .... ................. ! Mississippi River ... Saint Louis River, ...... do
Big Lake.

I

1875
1875

1,500
1,000
1,500
ti, 000
4,000
3,000
10, oco
5,000
5,000
15,000
15,000
6,000
7,000
50,000
10,000
10,000

Remarks.

Maryland Report of Commis·
sioners, .Jan. 1, 1876, p. 81.
Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do.
Stone's tables, MSS.
Letter of G.H. .Jerome,Apr.16,'76.
Do.
Do.

10,000
7,000
7,000
40, coo
100

Do.
Do.
Do.
Do .
Do.

50,000

Do.

8,000
6,000

Do .
Do.

2,500
5 0

Do.
Do.

10, coo
eo, ot;o
500

500

Do.
Do.
Minnesota Report Commission.
ers of Fisheries, 1875, pp. 9, 10.
Do.
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...•.. do ..•.....•.•. . ••..... ....... do ............ . Saint Croix River... Chisago County, Minn. May,
1875
...... clo ......................••••. do
1875
Saint Croix River, ...... do . . . . . . . . . . . . . . . May,
several lakes.
...••. do ...•...•..............•••.. do
1875
Saint. Croix River, Ramsey County, Mi.Im May,
White Bear Lake.
..•••. do ..............••........... do ..••...•..... Saint Croix River, ...... do .. .
1875
May,
Bass Lake.
...... do .. .... .
1875
. ..... do ....•........ Saint Croix River, ...... do
May,
Lake Como.
1875
...... do
Saint Croix River, ...... do .. · .· · ........
May,
Lake Johanna.
1875
Cannon River ...... Owatonna, Minn ...... May,
1875
Minnesota Ri'l"er, Rice County, Minn ... May,
Cedar Lake.
1875
Minnesota River, Faribault
County, May,
...... do ..••••............... 1·······do.
Minn.
Minnesota Lake.
1875
Farmington River .. Dakota County, Minn.I May,
1875
County, May,
Iowa River, Cedar Freeborn
Minn.
River, Lake Al·
bert Lea.
...... do ...... .
. ..•...... do
Iowa River, Cedar I Mower County, Minn . I May,
1875
River.
Lake Minnetonka... Hennepin Cou'y, Minn May,
1875
New J ersey ...... 1·n1~·~~~i:i~;y," N."i:: :::
Tributaries . . . . . . . . . . ... ; . . . . • . . . . . . . . . . . . . . 1874, 1875 ....

500
160,000

1874, 1875 ... .
1874, 1875 ... .
9, 1874
2, 1875
10, 1874

2,000
3,000
21,000
3,000
20,000

11, 1874
18, 1874

2,000
20,000

Do.
Do.

w

15, 1874
22, 1874
26, 1875
2, 1875
2, 1875

27,010

Do.

§

10,000

Do.

15, 1874
15, 1875
17, 1874
25, 1874
30, 1874

50,000

Do.

30,000
10,000
10,000

Do.
Do.
Do.

21, 1874

45,000

Do.

...... do ...........••...•••..•••.• do ............. M~h~;fl:~tJ.~'.~~-. ....................... . Dec. 30,.1874
Jan. 11, 1875
•••••• do ....
...... do . . . . . . . . . . . . . Mo).rnwk River, Se· Oneida Count,y, N. Y .. Jan. 9, 1875
quoit Creek.

47,000

Do.

~

8,000

:Po.

t:;l

··1

::::::~g::::::::::::::::::::.l::::::~g :············

~::::jg·.-.:::::·.::·.:~:::::::: :::.:::ii :...... ······

::::::l·n~i~!~i~Ri~~~:::::

::::::~~: ::::::: :::: ::::::::: I!~tt~ lt;~~: :::::: ::::::~g: :::::: :::::.1::..:::::::::::::::: ::::::

New York ..•••..• State batching.house ....... Lake Ontario .. ..... OswegoRivor ....... Skaneateles Lake .... . Dec.
...... do ......................... do ................... do ...... , ............ do .............. . Mar.
Dec.
...... do .......................... do ............ . Oswego River, Fish
Creek.
.. .... do ................... ... .... do . . . . . . . . . . . . . Oswego R~ver ..... :., Fulton, N. Y .......... , D·ec.
...... do .......................... do ............ . Oswego River, One1......................... Dec.
da Lake. .
...•.. do ....... .. ............. .... do ............. Genesee River, Cale· Caledonia, N. Y ...... · I Dec.
Dec.
donia Creek.
Jan.
Mar.
Genesee River, Con. Livingston Co., N. Y. -I Jan.
...... do .......... ··.:······ ·! ...... do
esus Lake.
.•.••. do .......•........•... l . . . . . . do ......• ...... 1 GeneseeRiver,Allen .....•...• •..••... ...•.. Dec.
Mar.
Creek.
Oak Orchard Creek. Orleans County, N. Y. Dec.
Sandy Creek .............. do .............. . Dec.
Salmon River, Bea. Sand Bank, N. Y ..... . Dec.
vor Creek.
..•••• do .....•.......... ···/ Hudson River ...... Fortville, Peatwig, Fort E{lward, N. Y .... Dec.

::::J~ :::::~·:·:·::~~::::::::l:::·:J~:

Do.
Do.

5,000
12, eoo
300
100

Do.
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Do.

100

Do.

100

Do.

1,000
1,000

Do.
Do.

1,000

Do.

1,000
1, 000

Do.
Do.

300

Do.
Do.
New Jersey Report of Commissioners of Fisheries, 1875, p. 19.
Do.
Do.
Seth Green's tables, (MSS.)
Do.
Do.
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Table of Californ-ia salrnon transported to new 1vaters in the United Sta~es in 1874-'75-Continue<l .

t'i
H

Whore finally hatched.

Stutes.

Tributaries in which
fish wore placed.

Waters stocked.

l

Now York .. .... .
Ohio

~

Dato of trans·I Number
fer.
of fish.

Locality.

··1

Remarks.

Chautauqua Co., N. Y. Feb. 24, 1875
Alleghany River .... Chautauqua Lake
Lake Erie . . . . . . . . . . Grand River........ Eagleville, Ohio ....... Dec. 9, 1874

l, 000
10,000

Seth Green's tableA, (MSS.)
Do.

Huron River ... ...• . Monroeville, Ohio ..... 1874 ....... .
Swatara Creek .••••........•••••.....•.••... Dec. 22, 1874

10,000
30,000

Letter of - Pennsylvania R eport Commissioners, 1874, p. 14.
Do.
Do.
Do.
Do.
Do.
Stone's tables, (MSS.)
Do.
Do.
Do.
Do.
Do.
Letter of G. H. Jerome, April 16,

Dec.
.Tan.
Dec.
Jan.
Dec.

26, 1874
5, 1875
6, 1874
5, 1875
21.1874
18'75 ..• ·•..•.
1875 .....•..
1874, 1875 .•.. 1 •

30,000
15,000
6,000
10,000
60,000
111,000
30,000
12,000
35,000
20,000
1,000
2,000

1876.

. ..... do ... ....... .....•....
U~ah. ...... ······ I Jordan, Utah .....••••......
V1rgm1a ..........••••• do ....

12,000
195,900
5,000

Bloomsbury, N. J ........•..
...... do ..•.•...............
. ..... do ................... .
...... do ... .

•

•

.. . do . .......
·············1
. ........
Wisconsin River. ...
Boscobel,
·wis ...···········
. ..........·1 ······do
Mississippi
River ... South
Green Fork
Lake.........
...... do .................••....... do ............. Tributaries . .. . . . . .
Canada* . ........ 1.••... do ..•..••...•......... Lake Ontario ................•.•..•.......
New Zealand* ...... . ....................... ..

Un~~~ll
Dec. 22, 1874
10, 000 Report J. H. Slack, (in present
volume.)
30,000 Maryland Report Commissioners
Jan.,
1874
Fisheries, Jan. 1, 187G, p. 81.
Do.
Dec
15,000
Dec.,. . 9, 18741
1874
10,000 Stone's tables, (MSS.)
. •. . ..•. .. . . . .
22,000
Do.
1874, 1875 ..•...•..•••..

• • • • 1 . ~ ~ ~ : . ~~'.

Potomac River ...... / Cedar Creek .•... ... / Winchester, Va ..•.•..

J

I..•.......
Romney, ...•..
Va ··········1
..... ..
... .. . ... . .• .. .. .. . .. . . .
Newcastle, Ontario ...

:~:~.1
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0
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0
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H
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U1
H
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Total . . . . . . .. . . . . . ............................................................ . ................ .
Distribution outside of United States not reported ....•..........• . ... ... •..•••••..• .
Grand total

Do.
Letter of A. P. Rockwood.
Letter of W. B. Robertson, December 23, 1874.
Letter - -

~

3,077,310
50,000
• • • • • • • • • • • • • • • ••• 1

3, 127, 310

* A shipment of 25,000 eggs to the government hatching-house of Canada; and a shipment of 25,000 was mnde by Mr. W. A. Newell to New Zealand.
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Table of Penobscot salmon (Salnio salar) trans1w1·ted to new waters in the Uni ted States in 1874 and 1875.
States.

Where :finally hatched.

By whom hatched.

·······1············ ............. ..........
:.............
E.
Lees ............

California
Connecticut . . .. . Westport, Conn ........
Illinois . • • . . . . . . . Pokagon, Mich . . . . . . . . .
Elgin, Ill...............
Iowa . • . . . . . • . . . . Anamosa, Iowa.........

Waters stocked.

Tributaries in which :fish
were placed.

SacramentoRiver ................•.....•..................
M.
Connecticut River, Conn .... Farmington River..........
G. H . .Jerome . . . . . . . . . Calumet River.......... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
W. A. Pratt .......... Illinois River ............... Fox River ..................
B. F. Shaw............ Mississippi River . . . . . . . . . . . Dubuque Creek,............

Locality.

Nuf:~t ofjDate.

Redding, Cal. ............ .
New Hartford, Conn ..... .
Kensington, Ill ........... .
Elgin, Ill ..... .
Dubuque ................ .

305
65,000
25,000
19,000
3,000
4,000
25,000
15, 000
5,000
2,000
2,000
4,000
10,000
45,000
25,000
5,000
10,000
25. 000
25,000
15,000
15,000
25,000
20,000
10,000
8,613
30,000
15,000
5,000
20,000
45,000
94,000 ,

~
t_rj

::::::~~::::::: :::::: :::: ::::::~~: :::::::::::::: ::::::~~·::::::: ::::::: ::: :::: .?.e.~~~!:~~~~.:::::: :::::::::: ~~:~rft~i~~: :::::: ::::::

::::::~~::::::: :::::: :::: ::::::~~ :::::::::: ::::: ::::::~~: :::::: :::: :: :::::: :: r;;!i{\!1~~: :::::::::::::: :::::b~lli~~.:::: :::::::: ::

:...:::...:Jtao .....:::::................
::::::::::::::::..:~~ :::::::::::::::::::::l~ :::::::::::::::::::::.::~r~::::. ~\'~~~:: : : : : i11~~t~i1~~:: :::~::::::::
do ............... MissouriRivcr ................... .......... : .............. Council Bluffs .... ...... .

Maine

~~~~.sgg~~·. ~~: :::::::::: .?: ?: tot~!~.s.:::::::::: . ~~~~~~c~~. ::i~.~~:::::: : : : : : : it~~:s:!:!i~ ~~~~~::::: ~: .~.~~~~.~~~.Danforth ..... .
::::::~~:: :: ::::::: :::::: :::: :j~ ::::: ::::: ::::: ::: :::i~ ::::::: :::: :: :::::::: i~~~~!~~r1~!~~iir:::~~~~.:: ........................... .

::::::~~: :::: :::::: ::: ::: :::: ::~~ :::: :::::: ::::: ::::: :i~ ::::: :: :::: :::::::::: .~~~.~~{i ~~~~~~:::: :: :::: :: :: :;1~r~~t~.i~.~~ :: :: :::::::
::: :::~~: ::: ::: :::::::: :·. :::::j~ :::::: ·:::::::: ::::: :~~ :::: :::: ::::::: :::: :: it:~:!~T~1!~~~~:::: ::: :: :: ~~~~~;1i1~·::::: :::: ::: :::
.Dobsis
~~~~d}.a~~:::::::::::::
.~~~d~~~~~~~.:::::::: :::: ::~~: :::::: :::::: ::::: :: : §~b~~tt1t! ~~~~~: :::::::::: f;i;e~~~d St~~"a:~· :::: :: ::
Stream ..••...... G. L. F. Ball ... ... .. .. Saint Croix River ........... Schoodic Lakes ..•......... Dobsis Stream ........ . ••.

Pembroke, Me ...•...... .J. N. ,vhitman ....... Penmaquan River ...... .... .. ............. .
Bucksport, Me . . . . . . . . . C. G. Atkins . . . . . . . . . . Penobscot River............ Seboois Rive.r.
.••.•• do . .•.......... ......... . do ..................... do ..................... Madaceunk St11eam ........ .
...... do ....................... do ..................... do . .... .•.............. Salmon Stream ............. ........................... .
...... do ....................... do ..................... clo ..................... Mattawamkeag River . ...... Bancroft ................. .
. . . • . . do ....................... do . . . . . . . . . . . ......... do . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Danforth .... .......... .. .
. . . . . . do. . . . . . . . . . . . . . . . . . ..... do . . . . . . . . . . . . . . . . ..... do . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Kingman ...........•.... .
Maryland..... ... , Green Sprin~ Md .. .... Alex. Kent ........... Unknown ..... . ............. Unknown .......... ..................
... .......... ..... . Ulilknown
1
Massachusetts ... Westbrook, Conn ....... E. M. Leos............ Red Brook.................. Quobaug .. ............. .. .. .
30,000
Michigan . ••.. ... Pokagon, Mich ........• George H . .Jerome .... Lake Huron ................ .A.u Sable River ............ .
8,000
.•...• do .................... ... do .........•........... do ................ '. .. ..... ..... .... ..... .
. 7,000
...... do ... .... ... . .. . .. . ....•. clo .. .. ....... .... Manistee River ....... ..•.•. Pine River ..... .
40,000
... ... do . ...................... do ............... Boardman River ............ Salmon Creek .......................................... .
40, 000

Minnosol•-----New :aampshire

.l iiJiD~L:~~:::

:;JLi~~l~;;::~: i1t!;1~'.f~¥,;:::ii i ·I iiiJt4:;:~L):~::::: t?~~??7tt

Concord, N. H .......... W.W. Fletcher ....... Connecticut River ......... Headwaters ........... . ..... Sundry places ........... .
Ch:.rlestown, N. H ...... L. Stone .................... do . .................... Connecticut River .. ... ...... Charlestown ...•..........
Winchester. Mass .•.•.. E. A.. Brackett .. • , .. , .. , .... do . . . . .. .• . . •.. . • • . . . . . Ueadwators and tributaries Sundry placea

7,000
25,000
5,000
18,600
50,000
15,000
97,000

1874
1875
1874
1875
1875
1875
1875
1875
1875
1875
1875
1875
1875
1874
1874
1874
1874
1874
1874
1874
1874
1874
1874
1874
1874
1875
1875
1875
1875
1875
1875
1875
1874
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""d
0
~

1-3
0

l'tj

0

0

~
~
~

m
m
~

0

zt_rj
~

0

l'tj

l'tj
~

U1

~

I>

zt1

l'tj
H

U1

l:d
t_rj
~
H

t_rj

rn
~
~

<1

Table of Penobscot salmon (Salmo salar) transported to new waters in the Un-ited States-Continued.
States.

Where finally batched.

l3y whom batched.

Waters stocked.

~

t-1,

<1
1-1

Tributaries in which fish
were placed.

Locality.

Nufii~r of\ Date.

t:d

trj

New Jiampshire.,. ~.i~.~{ts.~.r: .~.~~~:::::: . ~·. ~d~~~~~~.t~:::::::: . ~~~,~~i~~
1

~~~~~:::::::::::: :1 6~~~~:~:sri:;~~·r·::::::: j. :':~~~ Plymouth, N. H · · · · ·

New Jersey . . .. · · .~ ~~.d~~~.r.~,.~·.~: :: · :: : :~:.~J~a.c~:::::::::: :: . ~~~~di ~~~~~~~::: :: : : ::: : ::
... . .. do . ......... ... .......... do . .... .. .•.. .. . . Raritan River .. . . . . ........ .
..•... do . ... .. ...... .... . ... ... do ..... . ...... . . . Hackensack River ......... .
1

30,000
30,000
12,000
65,000
31,000
10,000
50,000
...1, 000
1,000
3,000
74,000

·M~~"co"ri~t~~~g. Ri;~~: :::: ::: ······

+rn it::I:;:::•ttrir::•:;: :::ijt;mL::: •: : •: : J~~w.¥z~ti:t~~.:i~1.~

0
~;:~~~-~: ::: ::::: : : : •

!:'!::::::::: .

N ew York . ...... I.?.~~.~o;.i~:
~.e.t~fct~~~.: ::: : :::: :: iJ:~\~2in!1~~r:: :::::::::::::
Charlestown, N. H ...... Stone & Hooper .. .. ......••. do.·..•............ . ... .
...... do ....................... do ..................... do····"··· ... ..........
...... do ..........•..... . ...... do ..................... do ..•......•...........
Marietta, Pa ............ .J.P. Crnveling ....... Delaware River......... .. .

conetcong.

~~~~~~[i~~i.:::::::: :: :: :: ·R~~~:N:-i: ::: ::: ::::: :::

Saranac River ...............
Salmon River .. ..... .. ..... .
ChazyRiver ... ........... ..
Bushkill Creek ........•.....

West Plattsburgh, N. Y .. .
Peru, N. Y ............... .
Ellenburgh,N.Y ..... ... .
Northampton County . ... .

:::::Jt ~:: ~~:: : ~:: ::::::J~ .: :::: :: :::::: : :~~s:~!t~~;:?t~r:~ :::::::: g;ti~t; [f~~~:~~~~~~:: :: :~~~t~~ :~~~~~~ ::::: ::::

Rh DI.le Island ... I Poneaanset, R. I..~.... . .J. H. l3anlen . . . . . . . . . . l3lackstone River . . . . . . . . . . . Slatersville Br:mch. . . . . . . . . . 14 places .......••• •• .. ... .

~ ~~ ~l:~::: ::: :: ::: :::::: :::

::::::ii~:::::::::::::::::
::::::gi: ::::::::::::::
...... do ......... , .. .... ... .. .. do . ..............

i::f~!~1kR~~::~::::: :: ::: : ::: : : :: : : :::: ::: : : : : : : : : : ::: :
Illackstone River ..•.•...... Slatersville Branch ......... 10 places .... . .
. Vermont ......•.. I Westport, Conn ........ E. M . Reeves . ........ Connecticut River .... ...... Passumpsic tributaries...... Wheelock, Vt .

;:JL:;::: : : :;: :;:JI::::);:;i:;: :::Ji : ~~:~:: : : :: : :::~i,ii:i~/:\;~::::)ii: J~~~;~;~;: i;::::::
::::::~~: :::::: :::: :::::: :::: ::~~: ::::::: :: ::::: :::::j~ ::::::: ::::::: ::: ::: :
·~ia~t~ii"iti;~i: :::::::: ::: ::::

Charlestown,N.H .••... L.Stone:············· ..... . do ....••............... White River ....•..........

~iclr~~i1;!t:vt· : ::: ::::::
Royalton,Vt .

::::::~~:
:::: :::::: :::::: :::::j~: ::: ::: ::::::~: :::: ::i~ ::::::: :::::: :: :::::: i>~:1il1:e~~~~~:::: ::: ::::::: i~~rnk~1l\rt·: .......... .
...... do ................. Stone & Hooper . ...... Lake Champlain ............ Lewis Creek .....•.......... Ferrisburgl.J, Vt .......... .

...... do ....................... do ...·...... ... .. Hudson River ..•.. , .........
Wisconsin ....... I Waterville, Wis ...... . . H.F. Dousmann ...... Rock River .••..............
. . . . . . do. -......... .. ... ....... do . . . . . . . . . . . . . . . Illinois River . . . . . . • . . . . . . . .
Boi;,cob9l, Wis ...... ... . A. Palmer ..•..........•.... do .....................

Battenkill Creek .....•...... Manchester, Vt
Madison Lake ...•...........
Geneva Lake ................ .
Elkhart, Cedar Rock, and ..... .
Devil's Lakes.

Total ....... .

10,000
20, 000
36,500
10,000
48,500
55,000
30,000
25,000
12,000
4,000
15,000
40,000
15,000
10,000
5,000
30,000
25,000
25,000
25,000
5,000
15,000
70,000
12,000
24,000
47,500
7,500
,500
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APPENDIX A.

SEA FISIIERIES
AND

THE FISHES AND INVERTEBRATES USED AS FOOD.

l

!.-HISTORICAL OBSERVATIONS ON THE CONDITION OF THE
FISHERIES AMONG TH~~ ANCIENT GREEKS AND ROMANS,
AND ON THEIR MODE OF SALTING AND PICKLING FISH.
BY J. K.

SMlDTH."

If it is interesting to follow the great and rapid progress which pisciculture has made and is still making in our times, it is, on the other
hand, of no small importauce to go back through the ages and inquire
into the position which this sister of agriculture held in antiquity,
especially among those two great nations, the Greeks and Romans
concerning which we have the most accurate and ample information in
the writings of their poets, historians, and scientists. Although this
rich and almost perfect literature is known, at least in part, to many
persons through the study of the classical texts themselves, and by
means of more or less faithful translations of the same, but few, perhaps, are aware of the fact that a large portion_of these writings treats
of tlie life of the seas. They describe its inhabitants and their mode of
Ii ving, and inform us that in those times fish were used as an article of
food, or put to medicinal and other uses. It would be a great mistake
to suppose that we would find a few obscure names only, as having discussed this subject; on the contrary, they begin with. Homer, aud are
found throughout the entire wide range of classic literature.
If any .one should ask for the reason of this ardent attachment of the
ancient writers for the sea and everything connected with it, the best
answer will be found in Buffon's Natural History of Fish, wher e this
famous natural historian says: "Fruitfulness, beauty, and long life are
essential characteristics of the inhabitants of the ocean." This is the
reason why Greek mythology, which, so far as regards the ultimate cause
of its imagery, was much better informed than we usually suppose, and
which produced ideals of undying beauty, placed the cradle of the goddess of love and beauty in the ocean, and represents her as springing
from the foaming waves surrounded by her sacred fish, glittering with
gold and azure. This allegory, as beautiful as it is instructive, is by no
means astonishing, for we find tbat the ancient Greeks had observed the
... Nogle historiske Bernairkuinger om Fiskeriernes Tilstand paa Grrokernes og Romernes Tid samt om de dengang brugte Tilberedelsesrnaader af saltet og rnarineret Fisk.
Af J. K. Rrnidth.
Tidsskrift for Fisked. Udgivet af H. V. J<.,iedler, og Arthur Feddersen.-1:ite Aargang. Kj¢benbavn. Jacob Erslevs Boghaudel. 18il. pp. 34-G2.
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habits of fish more closely than those of any other animals. They were
not only familiar with them, but they preferred them as food even to the
choicest poultry. The modern Greeks inherited from them this love of
the sea and its inhabitants; and still preserve it; while the Romans,
weighed down beneath the most cruel despotism, the most fearful immorality, and the most insane luxury that ever disgraced a noble nation,
still clung to their love for the inhabitants of the deep. It is by no
means improbable that they inherited it from those ancient nations of
the East, among whom these characteristic traits may still be observed.•
The nearness of the coast, and the nature of the sea which surrounded
their country as it did on almost every side, naturally inspired them
with a love for ocean life; and it may well be said, " that this circumstance is more closely connected with the progress of civilization than
is usually supposed. We ·find that it vanishes completely first in those
unfortunate portions of Europe and Asia where barbaric hordes of wild
huntsmen, issuing forth from their northern forests, succeeded by their
numbers and fierceness in changing the customs and ideas of the conquered nations."
These words of Buffon form the theme and starting-point for the following observations, which are partly taken from ancient Greek and
Roman authors themselves; partly from more recent writers, such as
Paul Jovius [Giovio], Aldrovandi, Petrus Artedi, Gesner, Buffon, Sabin
Berthelot, and partly from the very able writings of Noel dela Moriniere,
of Rouen, on this subject.
The archetypes of our modern fishing implements, the net and the line,
have been known and used throughout the whole world from times immemorial. In Homer we find the fisheries in a flourishing condition,
and he frequently takes his similes from the art which, in all probability
not only the twin-sister of agriculture, but together with hunting, consti•
tuted the first mode of securing subsistence in the earliest days of the
human race. In the Odyssey, e.g., Penelope's sighing lovers are compared to the fish gasping on the shore, where the fisherman's net bas
been emptied. Hesiod places on the shield of Hercules a fisherman on
his lookout, ready to cast his net over some of the finny tribe which are
pursued by a dolphin.
The ancients knew as well as we that certain naturaradvantages,
wisely managed, would open up new and remunerative lines of business.
Hence, the Greeks developed their fisheries to such a degree as to enlist
a large amount of physical and mental exertion, and they gradual1y
became one of the most remunerative of occupations. Large salt* During my stay in Paris, I had a long and interesting conversation with the
Chinese minister, and was astonished .to hear how far advanced the Chinese are in pieciculture, especially as regards the breeding and raising of fish. They also seem to
have a great many fishing implements which are unknown to us. He finally assured
me that M. Coste (the great French pisciculturist) himself might learn a good deal
by traveling to China, an opinion which was strongly corroborated by his secretary,
a Belgian.
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iug-houses were established in favorable places, round wbfoh soon
rose a constantly increasiug number of fishermen's huts. These again
attracted artisans and merchant,s, so that t1he village soon grew to a
city, of w'!Jich the fisheries might be called the nucleus. Of such cities
there was a large number, Byzantium and Sinope being illustrious examples. It is well known that the wealth from fish gave to the sea
near the former city the name ·of the Golden Horn. "Proud and beautiful Venice" is of later date, but of similar origin.* Many private individuals rapidly accumulated large fortunes by dealing in salt-fisb, and
the ancient writers of comedies frequently make such a trader (Keriphilos by name) the object of their raillery. This man, it seems, had been
honored with the Athenian citizenship, but his son, by a life of dissipation, soon spent the fortune which his thrifty father bad amassed.
We are acquainted with about four hundred different names of fishes,
which have been described by Greek authors. "This abundance of words,''
says Bu:ffon, "this wealth of exhaustiveand accurate terms, presuppose8
the . same abundance of ideas and knowledge. Is it not evident that
nations, who had fixed the names of many more objects than we, must
naturally have known a great many more '1"
From what Aristophanes and other dramatic writers tell usof the mode
of living among the ancient Greeks we know that in their time fresh and
salt fish formed a very important article of trade. Athenams quotes about
two hundred passages of authors, whose works are now lost, in which
difforeut ways of preparing and preserving fish are mentioned. Xenocrates, JEschylns, and Sophocles did not consider it heneath their dignity
to speak of very tempting bills of fare; and Archestratus, who assisted
Epicurus in seeking the qualification of the senses, seems to have described a great many such iu bis poem, "Dipnologia," a most amusing
and excellent cook-book, whose loss is still deplored by modern gourmands.
In the city of Athens the government, in its paternal care, even went so
far as to make a law obliging fishermen as soon as they brought their fish
to the market to soand a gong, so that everybody might buy fresh fish.
We are also told that fishmongers, in order to sell their stock more rapidly,
were not allowed to sit down, but required to stand during the time fixed
for selling.t
That fish formed favorite article of food in those times, is clear from
thefact that great importance was attached to their fisheries. But other
considerations also tended to increase their interest in the success of
the fisheries. Fleets, as is well known, played an important part in all
of the wars of those ages. It was often a matter-of considerable difficulty

a

"Regarding t,be remarkable fish-colony, Commachio, compare the work by 1\1. Coist.e,
"Voyage d'explorat.ion sur le littoral de la France et de l'Italie." Paris, 1861.
tThis law seems to have been known in Vienna in the :fifteenth century. At any
rate, there has been found in the archives of that city an ancient decree ordering th e
fishermen to sell their fish standing and bare-headed, exposed to the scorching mys of
sun and to storm and rain, t,hns forcing them to se-11 their fish speedily and at a reasonable price.
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to :find sailors sufficient to man them, and especially exper1enced sailorR.
It was, t herefore, a matter of great importance to tbc governments of
Athens, Sparta, and other states, that the fisheries should be encouraged, especially the sea-fisheries, which, in our day;, also, are considered
the best nurseries of sailors for the navy.
We must also take into account the fact that the greatest wealth of
Greece grew out of her colonies. To maintain an intimate connection with
these was of the utmost importance; and for this end, also, the fisheries
were especially useful, since along the coasts of these colonies all those
fish were catight which move in schools. These fish formed an important article of trade, not alone for the colonies, but also for the mothercountry, so that the former were necessarily dependent upon the latter.
The article for ·which there was the greatest and most widely-spread
demand, was salt-fish. All historians of that period agree in laying
stress on the great importance which this article held in commerce,
even before the time of Alexander, and during the last centuries of the
independence of Greece.
But after wealth increased, and luxury and effeminacy took the place
of the original simplicity of life and manners, the :fisheries developed an
inexhaustible supply of new articles of food, and the Black Sea (Pontus
Euxinus) and the Sea of Azof (Palus JJ1.ceotis) becam_e what the banks of
Newfoundland were to the maritime sta~es of Europe during the first
centuries after their discovery. Besides fresh tish, dried and salt fish,
oil, gl ue, and a number of other articles, prepared in an ingenious manner from the roe and the intestines of fish and of other animals living
in the water, as also a large number of peculiar kinds of medicine, prepared from them, became the objects of large and extended mercantile
enterprises ; and all these were often sent, at an enormous expense, to
the most distant portions of the then known world. Hence it was tllat
the fi sheries constantly increased in importance, so that thousands of
slaves became educated as sailors and fishermen.
But the fisheries of Greece could not save her from decay. There
arose in Italy a new nation whose fixed purpose· was to subdue tl.Je
world, which it ultimately accomplished. Rome, nursed by a wolf, never
renounced its wolf-nature. First, it ravished its neighbor's daughters
in order to secure wives; then their sons, in order to secure slaves; and,
finall y, it carried its ea>gles over the beautiful land of the Greeks. But
Rome was practical, and its rule proved an advantage to the fisheries.
The most important question was bow to raise sailors for the fleet. The
number of fishermen was not sufficient, and the crews of the Roman
galleys consisted more of rowers than of sailors; but the latter were in
great demand, as they were more familiar with th~ element where battles
were to be fought.
Not onl y politics, but religion also, proved advantageous to the fisheries, for the Liciuian law decreed that on certain days of the year saltfish onl.v could be eaten. The fishermen had also their special festivalr
which wa s celebrated with great pomp on the 3d day of June.
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The Romans, like the Greeks, carried on their :fisheries partly along
the coasts and partly in the open sea. A large number of fishermen's
societies had been organized, which fitted out large vessels and sent them
on long cruises al1 over the Mediterranean, and even beyond the Pillars
of Hercules, up and down the coasts of North Africa, Spain, and Portugal. They well knew how to make use of favorable weather, and were
familiar with the best hours for fishing by day and by night; as, for example, just before the rising of the sun and the moon, and just after
their setting.
The most ordinary :fishing-implements were the harpoon, the line, and
different kinds of nets and seines. It will thus be seen that fisherm en
in our time are not so very far in advance of their ancient brethreu,
although of course these implements have been somewhat improve<l
during the progress of ages.
Noel de la Moriniere gives the following account of the method of :fishing with lines: '' The lines were generally made of horsehair, single,
double, and plaited. The hair of horses was preferred to that of mares,
and black hair was not esteemed as highly as white. ·According to
lElianns, the hair was colored in different ways. The fishing-pole was
chosen with reference to the supposed weight of the fish to be caugbt
and the resistance it could offer. The hooks 1 which were of copper or
iron, covered with tin, were single, or composed of several branche~,
and of different thickness. If fish were to be caught having sharp
teeth, a nd hence able to injure the line, it was surrounded just above
the hook with a covering of horn or some other hard substance, e. _q.,
copper. For catching sharks, or similar fish, iron chains were employed.
Many details concerning these implements are found in the works of
the ancient writers." (Histoire generale des Peches, p. 188.)
Special care was taken in the selection of bait for line-fishing. Th e
most common bait was small fish, larvrn, worms, or insects ; sometimes, also, the lungs and liver of hogs and goats, shell-fish, and polyps ;
and even at times the entrails of animals which had been saturated
with an extract of myrtle and other odoriferous plants. Oppianus, and,
after him, Cassianus Bassus, as well as other writers in the time of the
emperors, have described a large number of different kinds of bait.
They were prepared to suit the tastes of the different fish. Thus the
"aurata" was caught with almonds and the sword-fish with mullets. Oppian says that the" lycostome" (a sort of herring) was the best bait
for catching the "sargus." As soon as a certain quantity had been
thrown into the water they came in large swarms to eat it, and the fishermen then seized the opportunity to inclose them in their nets, arnl
thus frequently caught large numbers.*
0

"This use of bait in net-fishing reminds us of the sardine fisheries on the coast of
Brittany, as carried on in our own time. But here the roe of the cod-fish is u sed as a
bait for the sardines. To give an idea of the enormous quantity of roe used for sardine-fishing, I will only mention that 30,000 kegs of roe are exported annually from
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The Romans also used artificial baits; and the art of making flies of
feathers and other materials has, perhaps, never been carried further
in our time even in England itself. Fishing by torch-light was a favorite amusement, and several ancient authors describe this mode.
There were peculiar methods of net-fishing, which we have only imitated or somewhat developed. Hemp, flax, and Spanish reeds were used
for the manufacture of these nets, which were afterward tanned several times in order to make them stronger. The fishermen set them
both along the coast and in the open sea. Drag-nets, which were first
used by the Greeks, served for inclosing the Jarge schools of migratory
.fii;,h, and the stationary nets stopped them in their course. These latter
were very large, and were made of a kind of plaited work of Spanish
broom. Permanent nets of this kind were soon used at the mouth of the
Bosphorus, on the coasts of Italy, Sicily, and Sardinia., especially in the
Ligurian Sea, the Bay of Naples, the straits of Bonifacio and of Messina, at the entrance of the Adriatic, the straits of Cadiz, and along
the coasts of France and Spain. Strabo makes especial mention of the
large stationary nets on the coast of the island of Elba.
The four hundred names of fish spoken of by Greek authors are given
in alphabetical order in the work of Aldrovandi, who, also, gives alphabetical lists of fish in Latin, Italian, French, German, and English.
Similar lists are found in Gesner, Artedi, and other authors. Those
who desire further information on this subject are referred to the works
of those ichthyologists. But to enable the reader to form some idea of
the numbers and kind of fish known in those time.s, the following !hit is
given, in which those groups aQ.d families are mentioned which were
most numerous in the Greek and Latin seas. Each of these groups,
therefore, comprises a considerable number of important species, to
enumerate which would lead us too far from our special theme. In this
list LlitMn's system has been followed:
FIRST ORDER.

a. The perch group.-Red mullets (MuuusJ; breams ,Sparus);
sciamoids (Sciwna umbra); and white mullets (1lfu.gil); besicles quite
a number of labroids (e. g., the parrot-fish, Scarus, and other similar fish.)
b. 'l.1/ie toad-fish group.-1, gurnards ( Trigla); 2, frog-fishes, e. g., the
angler ( Lophius piscatorius); 3, gobies ( Gobi us); 4, blennies (Blennius);
the sea-wolf (Anarrhicas lupus); 5, codfi.8hes (Gadus), and especially
the "Asellus; '' 6, :flounders ( Pleuronectes); and among these the turbot
(Pleuronectes rhombus), plaice (Pleuronectes limanda), sole (Pleuronectcs

w~)~

-

Norway to France. Each of these kegs contains a.bout 140 kilograms, making a total
of about 4,500,000 kilograms, or about 9,000,000 of pounds, valued at about .3,000,000
francs. Several owners of large fisheries have as~ured me that the buying of this roe
deprives them of half the profits of their sardine-fisheries.
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c. The mackerel group.-The mackerel (Scomber scombus); the tunny
(Scomber thynnus); the scad (Caranx trachurus), and the swordfish
(Xiphias).
d. The pipe-fish group.-Tbe sea-horse (hippocampus).
SECOND ORDER.

a. The carp groitp.-Tbe common carp ( Cyprinus carpio); the tench
( Oyprinus tinca), and the loach ( Cobitis).
b. The eel group.-The common kinds of eel and the sea-eel (Anguilla,
Conger).
c. The salnwn group.-N early all kinds.
d. The herring group.-Especially the anchovy ( Engraulis encras·icholus).
THIRD ORDER,

a. Sharks (squalus).-The dog-fish (Scyllium canicula); the plue shark
( Galeus vulgaris); and others.
b. Rays (raja).-The saw-fish (Prfatis); the cramp-fish (Torpedo).
FOUR'l'H ORDER.

Lampreys (Petromyzon).-The , river lamprey (Petromyzon fluvialis),
and the sea-lamprey ( Pe(romyzon marinus).
Besides these fish, whales, dolphins, lobsters, crabs, oysters, various
kinds of shell-fish and other sea-animals, that came within the scope of
the fisheries, are mentioned, and ought therefore to be noticed in ·this
place. In the following pages some of the most important fish, as well
as the mode of fishing for them, &c., will be mentioned; then the salting of fish; and finally we will see what Pliny says about the artificial
fish-ponds, which will naturally lead us to speak of lobsters, oysters,
shell-fish, &c.
THE MULLET.

The mullet (mullus) was a great favorite with the Romans. Horace
says, "You praise, 0 fool, a mullet of three pounds, which you are
obliged to cut into several pieces;" and Martial prnises the mullet, saying, "The mullet of four pounds, whicll you had bought, was the chief
attraction of your feast," (cmnce pompa caputque fuit). *
Noel de la l\foriniere tells us in the following words to what length the
Romans carried their passion for mullets :
"The mullet was one of those fish tllat were most sought for in
degenerate Rome, and it was made the subject of the most refined
sensual enjoyment with the emperors and the aristocracy, who had
become thoroughly depraved by the extravagant use that was made
of the world's plunder. It is di:ffh;ult for us to realize the enormous
value which the Romans placed upon this fish, for as it never reaches
i'

Martial, Epigrams, x, 31.
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any great size, they did not hesitate to pay its weight in gold if it
was unusually large. Seneca and Suetonius have given us, in their
writings, descriptions of the extravagant taste in the preparation of
the mullet for the table of the rich. We read there how each guest,
with the most refined cruelty, looked upon the mullet destined for
bis own dish, •die before him, in order to enjoy the rapid change
of brilliant hues which the fish then exhibited. The wildest faneies
that the most extravagant luxury could imagine were realized in preparing it for the table. The freedmen who were intrusted with the
preparation of the mullet enjoyed the greatest privileges, and a good
cook was often better paid than a good general. Mullets were served
on dishes lavishly adorned with precious stones, and the most costly
spices were used in cooking them. During the reign of Heliog~bal.us,
extravagance reached such a height that this emperor, who bad become
tired of mullets, although at that time they were growing scarce, ordered
(according to Lampridius) a dish to be prepared consisting of no hing
else but the mouth-fibers of mullets. It may well be imagined what an
enormous quantity was required to satisfy thii; morbid taste.
"Mullets from · the straits of Gades (the straits of Gibraltar or the
straits of the Pillars of Hercules) enjoyed the greatest repµtation.
Dat rbombos Sinuessa, Dicarcbea littora pagros,
Herculem mullum rupes . . . .

" Scarcely less famous were those from the sea around Sicily and Corsica. .According to Seneca, (epist. 95,) the Emperor Tiberius sold at
.auction a mullet, weighing four pounds, to .A.picius and Octavius jointly,
for the sum of 4,000 sesterces, ($156.) This fish, which can easily be
recognized, is very frequently represented on the fresco paintings which
have been dug out from the ruins of Herculaneum and Portici."
Though not exposed to the same cruelties as the mullet, there 'Yas
.another fish which almost equaled it in costliness:THE SCARUS.

The scarus, a fish of the labroid family, was, according to Pliny, (Hist.
Nat., ix, 17; xxx, 10,) originally found only in the .lEgean Sea. But
ill the time of the emperors, when the simplicity of former days degenerated into extravagance and luxury, the wrasse was brought from
Greece to adorn the tables of the wealthy Romans. · One of the freedmen of the Emperor Claudius, Elipertius Optatus, who commanded a
Roman fleet in the Ionian Sea, brought a large quantity of these fish to
the coast of Italy, where they were put into the water near Ostia, at
the mouth of the Tiber. For five years all fishermen who caught such
tish in their nets were ordered to throw them into the sea again; and
the consequence was, that that portion of the se:1, and even the Tiber
itself, as far as the gates of Rome, swarmed with them. Tl.iis attempt
ito trau:splaDL fish proved so entirely successful, that tbe'3e transplanted
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scari soon gained the reputation of excelling in richness of flaYor
those of tbe Greek seas. In the time of Pliny, the scarus was, without
doubt, considered one of the greatest dainties. Originall.Y, the sturgeon held this place, then the basse (lupus) and asellus, and at last
the scarus "came, saw, and conquered."
Ovid, in bis book "Halieutikon," relates a remarkable trait in the
nature of this fish: when it bas been caught in a net it does not swim
any further, as this would cause it to become fastened with its gills fo
the meshes, but it swims backward, wagging its tail. A.s soon as
another scarus outside the net notices this movement, it comes to its
assistance, by seiziug the tail of the captive, and thus draws it out of
the net. The relation of this remarkable phenomenon shows the accuracy of the observations of the ancients. Pliny tells us that the mullet
and the scarus when they find themselves pursued, act like partridges .
and little children, hiding their heads at the bottom of the sea, and
imagining that the pursuer cannot see them, because they cannot see
him.
According to Suetonius, the " shield of Minerva," the famous monster
dish which Vitellius brought into fashion, was garnished with scari
The part of this fish most esteemed was the liver.
THE MUR.lEN.A.,

The murama is described in the foUowing manner by PauL '-' ovins,
whose words are given in a literal translation to show at the same tim e
how natural history was written in the sixteenth century: ":l\furrena.s
are fo-:i.nd in great numbers in all parts of the sea, but those from th e
coasts of Sicily are the largest and best. These are the kind which
Columella calls 'flutes.' They swim near the surface, and it therefore
sometimes happens that when the warm ra,ys of the sun dry their skin,
thereby depriviugthem of their flexibility, they can no longer dip beneath
the water and can easily be caught with the hand. They are speckled, and
are said to have star-like :figures on their sides, arranged in the shape of
the dipper, which, however, disappears immediately after death. They
possess great cunning, for when they find themselves caught they swallow
the hook, bite through the line with their teeth, and thus make their
escape. I am of opinion that the ancient Romans prized the murrena more
on account of its long life than of its delicious flavor; for the large numbers required for daily use could easily be kept in ponds prepared.for this
purpose, while most other fish soon iied, either through grief at having
lost their liberty or through the neglect of the pond-keepers. We know
from Pliny that C. Hirrius, at a banquet given to Oresar as Dictator,
could pla.ce on the tables 6,000 muramas from his own ponds. .Murmnas could easily be tamed, and taught to take their food out of a person's hand. Ormsus, surnamed the wealthy, was so much attached to
a murama which he had raised himself, that when it died he shed tears,
and had it buried. We also read an account of an answer which
'

'
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Crresus gave to L. Domitius, who laughingly expressed bis astonishmentJ
that any one could weep over a dead munena; it might, perhaps, be
thought strange, he said, that be, Crresus, shed tears over a dead murrena, but it was far more strange that he, Domitius, did not shed any tears
over his three dead wives. (Domitius had three wives, whom he is reported to have poisoned in order to obtain their property.) .
Certain ladies showed great affection for murrenas; thus Antonia, the
daughter of Drusus, adorned a tame murama with gold rings and bracelets.
Murrenas eat human flesh, and the cruelty of Vedius Pollio in this
respect seems well established. He placed those of his slaves who had
been condemned to death in his fish-pond, in such a manner that they
couid not be eaten at once, but were gradually torn to pieces by t,h e
teeth of the murrenas. It is said that the murrena breathes through its
tail, and therefore di.es sooner when struck on the tail than when struck
on the bead.
D. Ambrosius and several other ancient writers assert that snakes
mate with murrenas, and that the latter entice the snakes to the seaside
by a certain peculiar whistling sound. Athenreus does not believe this,
and in corroboration of his opinion quotes from a work on popular superstitions, written by Andreas. Murrenas spawn all the year round, and
of this kind, the Murus, the largest and strongest is of a uniform color,
very much resembling that of the larch; so at least, Aristotle affirms:
Pliny calls this kind J.lfyri'nus. There is also a rh'er Murrena, which is
much smaller and has only one rioint; and which according to Dorianus
is the same that Athenreus calls gallaria, and I think that Atbenreus
must have .meant by this smaller kind what we call lamprey and not
the sea-fish. Iresius assures us that the flesh of the murrena is not less
nourishing than that of the eel, but on account of' a certain hardness and
moisture it is very indigestible. It is, however, much prized on account
of its delicious entrails, with which, as Lampridius tells us in his history,
Heliogabalus, while far from any sea, regaled his court and the whole
rural population.
THE COD FAMILY.

Of the cod family, our northern codfish was certainly not known
to the ancients. The kind best known and most highly prized was the
Asellus, which, in all probability, is our Gadus merluccius. At all events,
Jovius tells us that the fo;h which the Ligurians call asellus was named by
the Romans squ.anius, or merluza. Pliny informs us bow highly this fish
was prized. There were two kinds. The larger one is named, by J ovius,
banchus, and reaches a length of two feet. The smaller kind he calls
callarius. Pliny says that they have a small stone in their head, and
praises their delicate flavor. Galen us maintains that its flavor strongly
reseml>les that of the codfish. .Aristotle relates that during the great
heat of summer tlrny hide themselves, and he is unable to tell bow often
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they spawn. The asellus was also called Bacchus on account of the wine
color of its mouth, and this circumstance caused Ovid to ex:claicn "that
a fl.Rh with so many excellent qualities did not deserve so ugly a nacne
as asellus (i. e., little ass.)"
.As an article of comcnerce the asellits was, for the most part, salted,
and in that shape sent all over the Roman empire.
The Romans did not confine themselves to these comcnon fisheries,
but also ventured to attack the more dangerous animals of the sea;
and even whales, which came into the Mediterranean, often became a
prey to the fisherman.
According to Oppianus, this fishery, although only of casual occurrence, .resembled very much our mode of catching whales before our
fishermen began to use explosive projectiles. There were attached to
the line, which the whale would drag under water while escaping,
two large leather bags filled with air, precisely like those which the
Greenlanders and the inhabitants of Kamschatka use. The description
of Oppianus is remarkable, as it contains many interesting details, and
seems to be entirely trustworthy. He says: "The moment the monster
is attacked, it dives down to the depths of the sea, and the fishermen
anxiously wait for its return~ Their light boats plow the foaming
waves, and rapidly fly toward the battle-ground, where a combat is soon
to take place, on whose fortunate termination the keenest interest is
.c entered. The fishermen encourage each other by shouts, every one
strains his powers to the utmost, and the sea presents a scene of animated confusion. As soon as the whale shows himself again, it is attacked with double-hooked spears. Its blood begins to flow, and colors
the sea for a great distance; but like a staunch vessel, braving the
thunder and the lightning, the whale resists the furious attacks, sometimes with a single movement of its tail sweeping away the boats which
surround it, and mocking all the exertions of its assailants. But the
decisive moment approaches; though mortally wounded, its tail still
throws a deluge of water over its enemies. But nothing can now restrain the zeal of the pursuers. The monster is overcome, and silent and
motionless it floats on the water like a conquered man-of-war after a sanguinary battle. The victors then drag their prize ashore acnid tumultuous shouts of joy."
THE SWORD-FISH.

The ancient Romans possessed many sword-fisheries throughout
the whole extent of the Mediterranean, from Byzantium to Gibraltar,
but they were of the greatest importance on the coasts of the Tyrrhen-'
ian sea and in the great and shallow bay which forms the southern
boundary of France. The name of the promontory Xiphonion (called
so after the Latin name of this fish, i.e., xiphias) shows how valuable the
sword-fish was to the inhabitants of those coasts.
De la Morini ere says: '~ One of the most comcnon modes of fishing was
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to employ, as the Greeks do, boats built in the shape of a sword-fish,
with a long projecting point representing the sword of the fish's upper
jaw, and painted with a dark color like that peculiar to this fish. The
sword-fish, imagining be sees a comrade, confidingly approaches these
hoats, when the fishermen, profiting by the mistake, plunge their spears
into its side. The animal, although surpri~ed, nevertheless vigorously
defends itself, and by plunging its sword into the sides of the treacherous boat often exposes it to imminent danger. This moment is seized
by the fishermen to cleave its head, and if possible to chop off its upper
jaw. After thus overcoming its resistance, they tie their victim to the
boat, and so drag it ashore.
Oppianus bas preserved an amusing characteristic of this fish, which
seems to contradict the statement made concerning its courage. He
says that if accidentally, or in the too eager pursuit of mackerel or tunnies, it finds itself in a stationary net, it retreats, suspecting some snare,
although it could easily tear the net. This timidity, however, proves
disastrous, for, at last remaining quite still, the :fishermen come, drag it
ashore in their nets, and kill it.
SAVl.'ING.

This branch of industry was carried on 'in the earliest times by the
Phenicians on tlrn western coast of Spain, and was afterward continued
· by the Greeks; but it was reserved for the Roman empire to raise it to
the highest degree of perfection. It was applied to many different
kinds of fish. By the term'' salt-fish," we must not understand exclusively fish laid in brine, but also those that were pickled with spices
and odoriferous herbs. According to Noel de la Moriniere's learned researches, fish were preserved both in a raw and in a cooked state, and
in the latter case they were prepared with precious herbs only. He
adds, that il:, would really seem difficult to suppose that the Roman
Sybarites, who had the most costly fowl and fish brought from Persia,
Oolchis, and India, at such great cost, could find in 'salted tunnies,
and mormyri anything to gratify their spoiled palates.
The art of preserving fish in different ways made rapid progress.
Oare was taken not only to preserve such kinds as would retain a delicate flavor, but, also, to bring new articles into the market, that thus a
brisk intercourse might be kept up between the cities of Ital.v and the
colonies on the coasts of the Mediterranean. In those days the mullet
was frequently salted, at which people in these times, at least with us,
would sneer ; and its roe formed a favorite dish with all classes. From
a passage in Atbenrous, where he quotes Archestratus, we learn that
the sword-fish was then salted in exactly the same manner as is now
done on the coast of Sicily. "When you come to Byzantium," he says,
" t ake a piece of salt sword-fish, and choose a slice of the back nearest
to the tail." Large fish were cut into pieces and underwent different
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processes, both simple and complicated, accordiug to which· they were
differently named.
It would detain us too long to give a complete list of those fish which,
when salted, were held in great esteem. The following are some for
which there was the greatest demand : tbe sea-eel, from Sinope; the
tunny, from Byzantium; the mackerel, from Spain; the tunny, from
Cadiz; the sword-fish, from Sicily; the mullet, from Exone; the scarus,
from Ephesus; the "pagrus," from Italy; the eel, from Strymon; the mormyrus, from the Nile, &c. The names of all these fish of acknowledged
excellence served as recommendations for those cities or countries which
had gained fame by their manner of preparing them.
But most of these fish have lost in our days the reputation which they
formerly enjoyed. The mormyrus of the Nile, e. g., which Atheuams
described, and with which the learned Geoffroy St. Hilaire bas made
us acquainted, is now scarcely known beyond the works of natural historians. The same holds good of the tunny, which is now preserved iu
oil, instead of being salted or dried as was the custom among the
ancients. The Romans had learned from the Greeks a mode of preserving it, which, with some modifications, is used even in our time
among the Italians and Spaniards ; it is called " escabeche." The fish
are first fried in oil with bay leaves, salt, and spices, and then boiling
vinegar is poured over them. Tbis method was especially employed
with several kinds of mackerel, but likewise with other :fish, such as the
"pagrus," the dorado, and even the larger kinds of perch.
The inhabitants of the Greek .Archipelago were the first to preserve
the tunny. This :fish was salted on the islands of Eubrea, Samos, and
on the coast of Icaria, whfoh acquired the surname, " the coast rich in
:fish.'' The ancient names, Cetaria domitiana, (near Orbitello and Santo
Stephano,) and Terra cetaria, (stretching from Segarte to the promontory now called Santo Vito,) designate places where the Romans had
large stationary nets, and they show the importance of these :fisheries.
Tarentum, in the Tyrrhenian Sea, had gained a great reputation for
its salt :fish, especially for its delicious tunny, which was exported to
remote districts. No less famous was the tunny from Sicily, especially
that kind salted in Cephalo.
The ancient Cetobriga, a Phrenician colony on the southern coast of
Lusitania, near the mouth of the Guadiana, maintained its former great
importance under the Romans on account of its stationary nets, and the
immense quantities of tunnies which were salted on that coast. Resendius, (Antiquitates Lusitanim, 210,) assures us that even in bis time,
the ruins of the salting establishments of Cetobriga could be seen. The
new town, Neocetobriga, which rose not far from the old one, and which
the Portuguese hav-e called Setubal, (Saint Ybes,) continued to carry on
the trade in salt tunny, which had once enriched the Greek town.
Uastro, the historian, fully corroborates the statements of Resendius.
He says the name of the town is derived from" briga,." which in the old
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Lnsitanian language means "castle " or " fortified town," and from
'' cete," i.
"great fish" (tunny).
Malaga also owes its wealth and its name to the tunny :fisheries, tor,
in the Punic language, " Malach" means both "to salt," and the "salting place." Several other Spanish towns contended for the fame of
bringing the best articles into market. Gades (Cadiz) gained the
prize. The favorite parts for salting were the gristly portions of the
head ; but many portions of the lJody were also used for this purpose.
According to Galen us this fish was preferred in the salted state, because
it then seemed less hard and easier to be digested.
One of the most important :fisheries in those times was a tunny-fishery, which, during the Grecian period, brought great wealth to the
Carian and the Milesian colonies on the Black Sea. . When these fish
in their periodical migrations came out of the sea of .Azof, (Palus JJlceotis,)
they followed the coast of Asia, and many were caught in nets near
Trapezon. Thence they went in company with other kind~ of mackerel
to Sinope, whose inhabitants, according to Strabo, grew immensely
wealthy through this fishery. .Amastris, Tejum, and Heraclea, located
on the same coast, likewise reaped a rich harvest. If we may believe
the author of " Storia, philosophica e politica delle colonie degli antichi
uel mar Negro," the best harbors were Si nope and Galidon, on the
river Halys, near whose mouth great salting establishments were located.
Notwithstanding the enormous quantities of tunny caught on the
coast of Thrace, the salt-fish from Sairdinia were the most famous,
and those of the best quality were called sardinians.
The fish known in France by the name of "auriol,'' (in Spanish "cavalla,") is another kind of mackerel, great numbers of whic~ were salted
by the Greeks. Athemeus praises it in the most eloquent manner, and
its fame increased still more after the Romans had conquered Spain,
and had learned how to extract from its entrails the far-famed "garum
sociorum," a fish sauce which was greatly prized. Although several
ancient authors have written the most glowing encomiums on this secret
preparation, (for it seems to have enjoyed then as great a reputation
as the English fish-sauce in our times,) it is impossible to discover
what this~ garum sociorum' really was. Pliny, the encyclopedist of the
ancients, says that this fluid matter was an extract from the entrails of
certain fish that had undergone the process of fermentation. "The
Greeks," he says, '"in former times, prepared ' garum ' from the :fish
called by that name; the best ' garum ' comes now from Carthage, in
Spain, (Cartbagena,) and is called 'garum sociorum.' You can scarcely
buy two boxes (each containing about ten pounds) for a thousand
pieces of money. No fluid, except scented waters, sells for so high a
price, and it is in great demand by all classes of society. The :fishermen of Mauritania, Betica, and Carteja, prepare it from mackerel, fresh
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from the ocean, which alone are fit for this purpose. The 'garum'
from Klazomene, Pompeii, and Liptes is also highly praised ; and the
prepared fish from A.ntipoles, Thnrium, and Dalmatia ·are no less to b~
recommended." (Pliny, Hist. Nat., XXXI, 8.) Paul Jovius tells us
that the best" garum" was obtained in Africa. · This '' garum sociorum"
was chiefly prepared by a certain society of mackerel fishermen, (hence
the term '' sociorum,") which in those times seems to have played a part
similar to that of the" Maatjes Haringen," herring-society, in the Netherlands.
Besides this prime article of "garum," other kinds formed an extensive item of trade among the Romans. Athemeus tells us, among other
things, of one kind prepared from the entrails of the ~, lykostome," a fish
which is closely related to the anchovy, and which is probably the same
as that still to be obtained at .Antibes, although Martial only speaks of
"garum " prepared from tunnies; (Mart. Epigr. XII, 103.) A similar
preparation, called "Incia," was frequently used in the time of Heliogabalus, for preserving fish. ·
The epicure, .Apicius, offered a great prize to any one who would
invent a new sauce or paste of the livers of mullets. But the name of
the man who secured the prize has been lost to posterity; for, as Pliny
remarks, '' it is easier said than done."
w·e will only mention, in conclusion, that the Greeks preserved the
sea-eel in salt and marjoram. They were the greatest masters in pickling
the dorado and in preserving the scarus in brine. .But the Romans far
excelled them in the use of costly spices, and in pickled and preserved
fish, which still further increased the enormous prices paid for the rarest
fi.sh brought at large expense from foreign countries.
LOBSTERS.

Of lobsters, Paul Jovius speaks thus in the fortieth chapter of his
book: ''Among the shell-fish, the lobster enjoys the greatest reputation.
Theodorus thinks this is the animal which Aristotle calls the crab. But
Oppianus understands by the term ' crab,' what is commonly known
as the 'lion,' and Theodorus calls this kind ' O01nmarus.' For in the
passage where be describes so vividly the combat between the murama
and the crab, he gives to the latter an indented pincer-like claw, with
It is certain, however, thi:i,t both
which it bites the neck of the lampreJ
the lobster and the crab were known to the ancients, besides some other
kinds, such as the craw-fish, and those which Oppianus and the rest of
the Greeks called a Karidce. " Paul J ovius does not show any great
knowledge of natural history, when he says that the lobster is red, and
yet certainly quite as much as the French Academy of Sciences in the
good city of Paris more than three hundred years later, since, not very
many years ago, one could read in the gre·a t dictionary of that academy
under the word" ecrevisse" the following remarkable definition: '' animal
rouge qui marche en reculant," i. e., " a red animal which walks bn.ck7
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wards!" "The flesh of this animal was generally found to be very hard,
but its eggs were eaten prepared in different ways and were considered a
great delicacy. They were also put to various medicinal uses; thus they
were recommended for hectic and feverish persons; and Galenus's teacher,
.2Erkhirion, advises those who have been bitten by a mad dog, to roast
alive one of that kind of crawfish, which in Greek is called "Karkinos,"
and to turn towards the constellation Canis, when the sun passes through
the sign of Leo," &c.
FISH, OYSTER, AND SNAIL PONDS.

As to these ponds, we give the information found in Pliny, Paul Jovius,
and the Frenchman Coste in his extremely interesting work, .Voyage
d'exploration sur le littoral de la France et de l'Italie, &c., in that por,
tion of the book where he speaks of the raising of oysters in Lake Fusaro, p. 97.
From the passage quoted from Pliny, we see that the Romans hatl:fishponds for various kind of fish, but that the 10 urrena, on account of its
peculiar tenacity of life, was best suited for being thus kept. Several
such ponds are mentioned as belonging to noted persons. Spawningponds, however, such as are now found in great numbers on the coast of
France, where the fish are raised and fattened till they are fit to be sent
away, seem to have been unknown. It would appear that persons were
satisfied with putting those fish in ponds that were caught in the sea, to
have them on hand,_as it were, to fil] an order at any time; although
many circumstances seem to favor the opinion that, at least as far as
the muramas were concerned, many of these fish were bred and raised
in these very ponds. Though there are not sufficient grounds to prove
that the Romans had a regular system of breeding and raising fish, we
know enough to conclude that the raising of oysters had reached such
a degree of perfection as to command our highest admiration.
Pliny tells us that the first inventor of oyster-ponds was a certain Sergius Orata, who in the time of L. Crassus lived near Bajre. What led
him to this invention was not gluttony, but a spirit of speculatjon. He
had made a good deal of money by his bathing establishment, and by
redecorating old, country-houses so as to make them look like new ones,
when he conceived the project of speculating in oysters. At that time
the existence of .0J sters on the English coasts was not known, and Brundusiurn, which had almost the exclusive privilege of supplying the whole
of Italy with the article, was so far from Rome, quite in the southeastern
part of the peninsula,. that the oysters reached the capital in a very poor
condition, often cornpletP,ly spoiled. lt is well known that oysters and
fish are of a better quality in some localities than in others. Thus the
best lupus or basse* is found in the river Tiber between the two bridges;
the best turbots in Ravenna; the best murrenas in Sicily, &c. O:rata foun~
in Lake Lucrinus a place specially favorable for his undertak~ug. This
1
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,. Lupus of the ancients, or Labrax lu,pus of naturalists.
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lake, which had a clear bottom and pure water, was connected both with
the salt water of the ocean and with fresh river-water, and in the hands
of Orata it soon became a gigantic oyster-pond, which could at all times
supply Rome with oysters of such an excellent flavor as soon to gain the
very highest reputation among all .the dainty eaters in Italy; for they
ordered these oysters to be sent to them in wooden boxes filled with
water, even to places at a great distance from the sea. Athemeus tells us '
that a noble sycophant, by the name of Apicius, sent fresh oysters carefully packed in jars to the Emperor Trajan, while he was waging -war
against the Parthians in the interior of Asia.
The fullest information on this subject we gain from two ancient monuments of the time of ~ero, of whfoh a short description is given in the
above-mentioned work by M. Coste. These remains consist of two
supulchral-urns of glass, one of which was discovered near Popularia, the
other near Rome. They resemble in shape our refrigerators of terracotta, viz, a round vessel with a long, narrow neck. The outside of
these urns is covered with a sort of engraving, which, notwithstanding
its rudeness, shows us very distinctly an ancient oyster-pond. To convince us still further, we find on one of them the following inscriptions
over the engraving: "Anima felix vivas," and "Stagnum Pallatium,"
(the first containing a wish that the soul may live hn,ppy, the second being the name of a country-seat which the Emperor Nero possessed on
Lake Lucrinus ;) and immediately in the center of the engraving we
read the word "ostriaria," i. e., oyster-pond. On the other urn we read
the following inscription, "iStagnnm Neronis Ostriaria; Stagnum Silva
.Bajre," which leads the thought to Bajre's famous coast, where also
Nero bad a villa. The most remarkable thing about these engravings is
that a great number of poles are seen rammed in the ground-placed in
circles-for this can only have been done with the same object for which
this 1s done in our days near Lake Fusaro, viz, to give to the young oyster an object to which it may cling.
It is evident from this that the ancients not only kept a stock of oysters in their ponds, but also let them breed there, and in various ingenious ways made their extraordinary fruitfulness a source of income.
)Ve have here authoritative proof of a regularly organiZed system of
oyster-culture, which brought untold wealth to its inventor, Sergius
· Orata, this " magister luxuriorum," as Cicero calls him. His example
was followed, and soon many other oyster-ponds were established. Licinius Murena was the first who had p~mds for fish, especially for the
murrnna, which be named after himself, and soon mosf of the rich and
noble Roman families possessed their own fish-ponds, such as Philippus,
Hortensius, :mtl Lµcullus. The last mentioned, as Pliny tells us, had a
channel dug through a mountain, near Naples, at a greater expense
than it would have cost to build a magnificeut country seat, and in this
manner brought the sea-water into bis gardens. Pompey, from this circumstance, called him a " Xerxes in the toga."
Shortly before the outbreak of the civil war with Pompey, Fulvius
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Hirpinus was the first in the Tarquinian district to establish snail.
ponds. He arrnnged them in separate divisions: one for the white
snails from Reatine,-one for the Illyrian snails distinguished by their
great size, one for the African snails, which are very fruitful, and
another for the Solitanian snails, which are the finest of all. He even
invented a special kind of food for them, prepare·d of thick must, flour,
and other ingredients, and by means of this artificial diet they grew to
an enormous size.
Galenus says that, as a general thing, oysters, especially if eaten raw,
produce witty thoughts. Pliny attributes to them a purging property,
and adviRes people to use the burnt shells as a remedy for dysentery.
In addition to the above,a large number of mussels and garden-snails
were eaten, such as the blue mussel, "purpurre," ''buccina," "aures,"
"digiti," "ungues," "patellre;" and Horace says, "effeminate Tarentum boasts of her large scallops." Tbe ancients knew how to prepare
even sea-urchins and star-fish fS dainty dishes.
The above may serve to give s_ome idea of the state of the fisheries
among the ancient Greeks and Romans, as well as the different branches
of trade and industry connected therewith; and we cert<iiinly feel constrained to admit that they bad attained to an astonishing degree of
perfection. The fall of the empire also brongbt about the decline of the
fisheries. Rude hordes of barbarians overran the empire in overwhelming numbers, and destroyed a refined, and, in many cases, effeminate,
but at the same time beautiful, product of the oldest civilization.
I close these remarks with the following words of the excellent Noel
. de la Moriniere: "The conquest of so many countries which were forced
to accept laws made for them by the barbarians, sundered all commercial
ties, after having destroyed the industry and art which gave them life.
vVe therefore see the most important fishery of the Mediterranean, the
tuuny-fishery, after being entirely destroyed, revived again after long ages.
"In the history of the later emperors, we hear no longer of those
costly fish which the luxury of the wealthy procure from distant countries, and which gave luster and the greatest enjoyment to their banquets. The fish-ponds which once swallowed princely fortunes, stand
empty and deserted. The time of extravagance has passed, and·strange
and morbid fancies have lost their sway. People can procure only with
great trouble the most common fish, in order to fulfill the ritual of their
religion. Fishing is carried on only by the poor inhabitants of the
coasts, whose abject poverty is their best protection against the plundering invaders, or who only manage to carry on their miserable trade, undisturbed, by retiring to lonely nooks, such as the lagoons near Venice,
or the swamps of Narbonne, thus interposing large and almost impenetrable morasses between themselves and their avaricious pursuers."
Public interest is now directed toward the North, and here we also
find fisheries springing up anew, which soon grew to an astonishing
tent and won for themselves a new and grand commerce; so that Sergius
Orata would still not be entirely out of place among us~

ex-

U.-STATISTIOS OF THE MOST IMPORTANT FISHERIES OF THE
NORTH ATLANTIC.
BY CARL DAMBEQK.*

The following statistics show the yield of the fisheries of the most
important States on the North Atlantic Ocean :
].-NORWAY.

During the twenty years from 1850 to 1870, the average annual
amount of herring caught was 1,452,000,000 pounds, (avoirdupois,)
representing a value of upward of $2,200,000. The total export of
herring in 1870 was valued at $3,850,000. During the last few years
the herring have mostly gone to the province of N ordlan<l. In the bay
of Malanger a ·comparatively large number of great herring were caught
in 1871. l!.,rom August to November, 270,600,000 pounds were caught ·;
and in 1872, &is many as 1,210,000,000 pounds. The herring :fisheries
south of the Stadt promontory have decreased. The cod-fisheries in
Sondmore were very considerable in 1871. Up to the 19th of March
four millions of cod were caught, representing a value of $330,000. The
yield of the spring cod-fisheries in 1873 was nineteen and a half millions
of fish, 110,000,000 pounds of liver, or at least 55,000,000 pounds of oil,
and 39,600,000 pounds of roe, or two millions of fish more than the year
before, or a half million more than the average annual yield of tJte laist
fourteen years. The total values have probably been the largest ever
realized in the spring fisheries, and amounted to $1,870,000; while in
1872 it was only $1,386,000; and, on an average, $1,375,000 annually
during the period from 1859 to 1872. The mackerel fisheries, of course,
did not yield so abundantly. In 1870 a million of mackerel, valued at
$14,300, were exported to Eng~and from Uhristiansand ; and in 1871,
1,813,860 were exported from the same place, valued at $63,202.70;
while 100,000 were sold in the city and neighborhood. The salmon
:fishery in 1871 was likewise very productive. During .the first half of
the year, 177,G85 pounds~ valued at $29,729.70, were exported. The
yield of the Norwegian fisheries were larger in 1870 than in any previous
year. The fish exported were valued at $10,833,909.90, or $1,268,300
more than in 1809, and $2,865,500 more than in 1866.
2.-SWEDEN.

According to the report of the superintendent of fisheries, Mr. von
Yhlen, the value ?f the fisheries in 1869 was only $894,947.90, while in
*Das Ausland, Stuttgart, 1874, No.18. Translated by H. Jacobson, p. 368.
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1870 it amounted to $917,079.90; for during the last years the herring
has again appeared on the coast of Bohuslan. Large quantities were
also caught in 1870 near Marstrand and Malmo, so that in Carlshamu
alone 19,146,600 pounds were salted, while in 1872 there were only
11,000,000 pounds. The mackerel fishery on the coast of Bobuslan,
which only continues one month, yielded in 1871 an income of from
$8,400 to $11,200 in the district of Stromstadt alone. The salmon fisheries on the south coast nev,r Oarlscrona, adjacent to the Kullen promontory, and those in the rivers Dal and Klara, were likewise very producth'.e, The export of :fish from Gottenburg was very large in 1872.
No less than 135,905 pounds of salmon packed in ice, 349,882 pounds of
dried cod, and 5,500 pounds of anchovies were shipped.
3.-DENMARK.

The Danish fisheries are not so extensive, because the abundance of
fish is not so great, and because the extent of coast is less. In 1869 the
iisheries in the Ljimfjord yielded the following: the 2,459 persons em•
ployed caught fish va.lued at $104,975, yielding a 1rnt income of $79,312,
and giving about $32.50 to each fisherman. This was less than in 1868,
when the tot~l yield of fish was valued at $112,370. The number of
herring caught in the autumn of 1870, on the coasts of the island of
Funcn, was so large that they did not all firid a market. In the Great
Belt it was very small in 1872, twenty-eight boats from the town of
Korsor catching about a million, and valued at $6,445. In 1871 a large
number of cod were caught on the western and eastern coasts of Jutla.nd, of which about 353,100 pounds, valued at 83,332.50, were exported.
4.-GERMANY.

The German fisheries are not so remunerative, since the extent of
coast is small, and much of it consists of inland seas. The total net
annual income is valued at $1,500,000. Two :fishing societies were organized in lb68, at Hamburg and Bremen, on the North Sea. The Hamburg North-Sea fishing society bas worked with a capital of $·120,000,
and their receipts during the first half of 1869 amounted to $23,080.64,
and during the same period in 1870 to only $19,713.26, or $3,667.38 less.
In consequence of the poor fishing season and the foundering of a vessel,
the _society sustained a loss of $4,281.46, and was obliged to cJose its
office in 1871. The Bremen society met with similar disastrous experiences, and has also been <lissolve<l. Great Britain exported to Germany,
in 1871, 962,533,000 of herring, valued at $3,436,837.50, which outlay
ought to have been avoided. If, however, this importation of foreign
fish is to be prevented, the fisheries must be carried on much more energetically than they have yet been. In Emden, a new herring-fishing
society bas been formed, wllich llad every reason to be satisfied with its
success in 1872, for in twenty-one trips they realized $30,780. And if
i.t should combine fishing iu deep water with fishing on the ocea,n, the
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probability is that it will be more successful than its predecessors. The
fishermen operating from the mouth of the Elbe up to the boundary ·of ·
Jutland, catch, for the most part, bream, herring, and sturgeon. 'I1he
sturgeon fishing bas been particularly good during the last few years. In
1871, however, it was not so good in the river E.i der. In 1873, so many
plaice were caught that whole wagon-loads were sold for a trifle. The
number of cod and ray caught was likewise very large, while the herringfisheries on the east coast of Schleswig-Holstein were very poor. On the
Mecklenburg coast, especially near Warnemiinde, the herring-fishery has
been carried on for some years by societies. Warnemi..i.nde possesses
four herring-nets. Of the three societies fishing east of that town, one
netted $750 in 1871, while another realized only half of that sum.
The fishermen on the coast of Pommerania are very poor, for the fisheries yield but little. The :fisheries on the coast of Eastern Prussia are
richer, salmon and bream being caught in considerable quantites. In
September of 1860 about 3,500 salmon were caught at the village of
Russ, near Memel, the average weight of each being 33 pounds, while
some ranged in weight from 82~ pounds to 102 pounds.
5.-GREA'l' BRITAIN AND IRELAND.

Great Britain, undoubtedly, has larger :fisheries than any other country in Europe. Cod are caught near Newfoundland; herring, pilchard,
and sprats, off the British coasts; salmon, mackerel, plaice, and other fish
are caught in Scotland and Ireland. McOullogh estimates the annual
income of the British fisheries at $20,000,000; others, at $60,000,000.
The increase of the cod-fisheries will be seen from the following figures:
In 1790, it was 72,160,000 pounds; in 1814, 137,038,880 pounds, valued
at $12,458,080; in 1825, only 107,030,000 pournls ; and in 1835, only
78,320,000 pounds, valued at $1,780,000; while in 1848, it was again
110,000,000 pounds. The success of the mackerel :fisheries in 1821 was
entirely unexpected. The value of fish caught by sixteen boats, near
Lowestoft, on ,Tune 30, was $26,260 ; and the total value of fish caught
on the coast of Suffolk amounted to about $70,000. In 1827, no less
than 10,521 persons were engaged in the pilchard :fisheries on the coasts of
Cornwall and Devonshire, and the capital employed in these :fisheries was
$2,206,075. There are cases on record where 10,000 barrels were landed
in a single day at one port, each barrel containing 2,500 fish. During
the winter of 1829-'30, the sprat :fisheries were so successful that loads
of from 1,000 to 1,500 bushels-costing from 12 to 16 cents a bushelwere brought to Maidstone to be used as manure for the hop-fields. The
herring :fisheries are still more abundant, and were · especially rich in
1871 on the south coast. In Lowestoft alone, more than 50,000,000 of
· · fish were brought ashore in seven days. They sold, of course, at a very
small price. On ,the Scotch coast, the :fisheries were not so successful.
Tho herring-fisheries in Stornoway proved a failure, and the result of
the :fisheries on the east coast was not much better. Notwithstanding
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this, Great Britain exported to Germany~ in 1871, 962,533,000 pounds,
valued at $3,272,750. In 1872, the :fisheries proved very successful.
The Fraserburg herring-fleet of six hundred boats caught in a single
night upward of 10,000,000 of herring, valued at from $75,000 to $80,000.
This is the largest haul on record in those parts. In no country of the
world, in proportion to its size, are the salmon :fisheries as valuable as
in Great Britain. They are most extensive in Scotland, where from
10,000 to 12,000 salmon are caught anmrnlly. In 1820, 21,817 were
caught; and from 5,000 to 6,000 are caught every summer in the Tweed
alone. The Scotch salmon fisheries were part.icularly successful in 1870,
many large and beautiful fish being taken.
0.-FRANCE.

As this country is very rich in natural products, and as the extent of
its coast is small, the fisheries are not carried on to any great extent.
But notwithstanding this, they yield a large income, the annual sum
being estimated at no less than $8,200,000. Herring, pilchard, and sardines are chiefly caught on the coasts and in the North Sea. Sardines
and tunnies are caught in the Mediterranean, and cod near Newfound·
land. In 1848, 110,000,000 pounds of cod were taken. The herring and
pilchard fisheries are even more productive. Single boats from Dunkirk, Calais, Dieppe, and Boulogne, have caught as many as 28,000 in
a single night. On the coasts of Provence and Languedoc, from 220,000
to 330,000 pounds of tunnies are frequently caught at a single haul.
The finest sardiens are found near Antibes, Frejns, and St. Tropez, and
they are brought to the fair at Beaucaire in enormous quantities.
7.-NOR'.I.'H .A.MERICA.

The following statistics will show sufficiently the importance of the
North American :fisheries. The :fisheries near Newfoundland have
yielded the following: Excluding those fish caught by the English and
French, the Americans, in 1829, caught 195,030,000 pounds of cod. St.
Johns, in 1842, exported cod-fish and oil valued at $4,476,315. The
Americans caught, in 1848, 165,000,000 pounds of cod. St. Johns also
exported, in 1842, salmon valued at $68,390, and herring ei-;timated· at
$35,595. Montreal exported in 1841 fish valued at from $350,000 to $400,000, an<l fromGaspe there were shipped from14,300,000 poundstolG,500,000 pounds. . Tlle New Brunswick fisheries annually yield from $200,000 to
$300,000, and those of the United SLates in 1847 yielded $17,069,262. The
most important fisheries in the country last named, are the cod and
mackerel. Boston, alone, in 1849, exported about 231,856 · barrels of
mackerel. Tlle cod-fisheries of Greenland were also very successful in
187 .

III.-ON THE FISHERIES OF NORWAY/
CHRISTIANIA, November~ 1873.
To Dr. SPENCER BAIRD,
President of the United States Cornmiss·ion
Fish and Fisheries, lVashington, D.- C. :
Of the Norwegian salt-water fisheries, the haddock-fisheries are the
most important, and next to them the herring-fisheries.
The largest haddock-fisheries are those of the Loffoden, (Islands,) in
the district of Nordland, carried on from the beginning of the year till
some time in April.
About the time that the fisheries cease near the Loffoden, another
important haddock-fishery commences, in East and West Finmarken,
which continues till about the 24th -of June.
A third periodical haddock-fishery, which promises to become of considerable importance, is carried on on the coast of the Romsdal district,
and partly, also, further north, in the districts of Fosen and Namsdal,
about the saine time that the Loffoden fisheries are in progress.
Of the herring-fisheries, that of the spring herring, which is conducted
in the districts of Stavanger, Southern and Northern Bergenhu.s, and
Romsdal, during Fellruary and March, has, so far, been the most important. During late years this fishery has been somewhat irregular. While
it has partly abandoned the usual fishing-places, especially in tlle districts of Stavenger and Southern Bergenhus, it has ·been confined~ to
_some extent, -to places where fishing was formerly not very good. On
the whole~ however, it has diminished considerably, and during the fast
four years the number of fish caught has not been half of what it formerlv was.
At the time that the spring-herring fisheries began to diminish another
large herring fishery was opened up in the northern part of the country,
especially in the district of Nordland, and partly, also, in that of Tromso.
The fisheries have generally continued from the middle of October till
some time after the beginning of the 'year. The number of fish caught
has been constantly on the increase, and last y0ar it reached 700,000
,'tonder,'~ (2,156,000 bushels,) or as much as in former times was considered the result of a good spring-herring season. The species of herring called great herring (stor sild,) has become an excellent article of
trade.
~

.

* Translation of a printed letter addressed to the United States Fish Commissioner by
the authorities of the Norwegian commission, in response to an application for documents relative to the fisheries of Norway and Sweden.
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Besides the periodical herring-fisberies mentioned, there may be reckoned scattrred fisheries along the coast of the Bergen and Trondhjem
districts, all during the summer and autumn. Summer her~ing and fat
herring are caught here, and they constitute an article of food much
sought after.
Further information regarding the kinds, results, and methods of our
fisheries, is contained in a work on the Norwegian fisheries, published
in 1864, by 0. N. Loherg, in the official statistics of fisheries; as, also,
in the annual reports of the various superintendents of fisheries.
These works will show that besides the fisheries referred to, other
regular fisheries are carried on during the year, each of which, considered separately, is not as important as those already mentioned; but
which, nevertheless, taken as a whole, play no inconsiderable part in
the economy of the country.
Scientific investigations concerning our fisheries have, as far as the herring fisheries are concerned, been made by Mr. .Axel Boeck. The results of
his investigations are published in a work entit]ed '' On Herring and
Herring Fisheries," only the first part of which, however, bas been
printed. What connection there may be between the decrease of the
spring-herring fisheries and the development of the great herring fisheries, is yet an unsolved problem.
Similar investigations regarding the haddock fisheries on the Lofioden,
bave been made by Mr. G. 0. Sars, who has published several reports
on the investigations which have led to very valuable discoveries as regards the development and the manner of living of the haddock.
There is no uniform law prescribed for our salt-water fisheries, but
there is a number of separate laws for the separate fisheries, or for the
various districts .
.Attempts, however, have been made to secure some uniformity of
principle in these different laws, so that no greater discrepencies exist
between them than are necessariJy found between different fisheries
and different localities. The old laws and regulations uru.lertook to
exert an influence on the fisheries as well as on the l?reparing of the
fish, ~y various restrictions and prohibitions. The new fishing laws, on
the contrary, have been limited principally to regulations concerning
the maintenance of good order during the fishing season, especially by
appointing officers for this pur:(jose; so that the fishermen are allowed,
to a great extent, to carry on their fishing operations in any way most
acceptable to themselves .
.A sea-police has been organized by the law of May 23, 1857, for the
haddock fisheries on the Lofl.od Islands. This police exercises its functions by means of small vessels called a skates," (sk6iter,) manned by
five or six men, and generally under the command of a naval officer.
As to the details of this organization we refer to a resolution of the government sanctioned by the king, October 27, 1858, and contained in the
official journal (Departernent tidende)for 1858, p. 781, sqq. The expenses
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of this police amount annually to about 7,000 Norwegian" specie dalers,"
($7,966).
A similar sea-police has been organized for the spring-herring fisheries by the law of September 24, 1851, modified by the amendments of
August 28, 1854, March 21, 1860, June 22, 1863, and l\ifarch 27, 1869.
Tbe annual expenses of this police, which formerly amounted to 10,000
Norwegian '' specie dalers," ($11,380,) have been reduced, during the
last few years, to 4,000 "specie dalers, ($4,5p2.)
It has also been found necessary to strengthen the local police for the
great-herring fisheries. There has not, however, been the same amount
of inspection for these as for the Loffoden and spring-herring :fisheries.
Legislation with regard to the great-herring fisheries is comprised in the laws of April 25, 1863, as amended May 22, 1869, .April 20, 1872,
and April 5, 1873. These laws apply generally to all herring :fisheries,
except the spring-herring :fisheries, since these are the only ones with
regard to which the law of September 24, 1851, with its amend~ents, is
in force.
The Finmarken haddock fishe~ies are regulated by the law of September 13, 1830, some of whose provisions, however, were annulled by the
law of May 18, 1860.
The law of 1830 is based on old and limited principles of :fishing;
and the question has been raised, since most of its provisions are considered antiquated, whether it would not be better to introduce regulations for the :Finmarken :fisheries similar to those in force at the Loffoden :fisheries.
As will be seen, howm-er, from the report of the comJ,nittee appointed
for this purpose, made August 12, 1868, (published as " Storthing," Parliamentary document No. 79, session 1868-'69,) the committee thought
it ad vi sable, in deference to public opinion in the district, not to make
any changes for the time being.
The above-mentioned law of .May 18, 1860, contains some general provisions for all the salt-water :fisheries in the districts of Nordland and
Finmarken, in as far as these :fisheries have not become the subject of
special legislation.
In addition to the laws already mentioned a law of February 20, 1869,
is in force, making some changes in the regulations concerning fines.
We must consider the law of July 26, 1781, concerning the preparing
of so-called" round-fish,'' (rund-fish,) in the districts of Romsdal and
Sondmore, as nearly antiquated; also the law of December 21, 1792,
concerning the haddock :fisheries in the district of Fosen ; the law of
August 21, 1821, concerning the :fisheries near Skudesmes, and the law
of the same date regarding the spring-haddock fisheries in the Borgenfjord (bay) of the Sondmore district.
With special reference to those salt-water bays and inlets which indeed may be considered as inclosed basins, and whose abundance of
fish is supposed to be chiefly dependent on local increase, the law of
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June 5, 1869, prohibits the use of any implements which, by catching
or destroying the young fish, would prove detrimental to the fisheries.
As ta lobster-fishing, there is a law of June 29, 1848, still in force,
which, however, is destined, at no distant period, to undergo considerable alterations .
.As regards the administration of justice at the fisheries it may be well
to notice the following; it is a general rule that any differences arising
among the fishermen are not referred to any other judicial authorities
than those to which they naturally belong, and are treated in no other
manner than other matters in law, except that, as far ai· Iocal circmnstances make it necessary, the local police is strengthened, and the local
judge is himself either present at the fishing-stations, or sends a substitute.
There are special regulations for maintaining order and for administering justice at two of the more important fisheries, viz, the springherring fishery in the districts of Stavanger, Southern and Northern
Bergenhus and Rornsdal, and the spri~g-haddock fishery on the Loffodeu Islands in the northern district. .
A special sea-police has been organized for each fishery, as authorized by the laws which regulate these interests, consisting of from
three to four officers and a number of subordinates, all under the command of a naval officer. This police, which, as far as the naval officers
are concerned, belongs to the department of the interior and is commanded by the officer who superintends the whole fishery, is under the
immediate control of the respective local civil authorities. The higher
local authorities are empowered to appoint for each of the two fisheries
above mentioned one or, if necessary, several special judge:3, who, instead of the ordinary judges, administer justice during the fishing season in all matters relating to fishing in the fishing-districts.
This superintendence during the fishing~season consists in the exercise of the usual police functions, and in seeing that the special fisbinglaws, the general commercial laws, and the liquor laws are properly
observed. In case of violations which can be punished by fines, the
superintendent imposes the fine. If this fine is paid, the matter· is considered adjusted; if not, it is referred to the judge. The superintending
authorities, i. e., the nearest officer present, with two men chosen by
him, must also arbitrate in cases of conflict between fishermen. (Law
of September, 185·1, section 9, and law of l\fay 23, 1857, section 33.)
The special judge must decide in cases where the fine imposed by the
superintending authorities is not paid, as well as in other cases of violation of th~ law which are punishable by heavier penalties than fines.
If, however, the case after having been heard by the judge cannot be
determined in accordance with existing regulations without the ordinary
authorities, (the government ofthe district,) it is then referred to them
to be dispose<l of in the usual manner. The special judge also arbitrates
in private differences arising in fishing or in the fishing trade. Ile has
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also the power, in cases not strictly belonging to the fishing superintendence, to select two men, who, in conjunction with the judge, ham
power to make a decisiom.
The period of office of the special judge is limited to the fishing season, and those cases which ·be cannot finish for want of time are referred
for further action to the ordinary judge of the district. The judge also
. exercises this authority in cases belonging to his jurisdiction, which
otherwise .belong to the bam:ff, such as. the carr_ying out of judgments,
arrest, confiscation, &c.
The superin.tending authorities ·h ave, as has been already intimated,
some small sailing-vessels at their disposal, on which the naval officers
live during the fishing-season; and they sail round to the different fishing-places, while the judge is generally stationed on shore, where he
hears and acts upon the cases presented for decision.
As to the right of fishi.n g in salt water, the following statements may
be made:
'
1. All kinds of fishing can be freely carried on in salt water by every
Norwegian citizen, whenever he may please to do so, in the sea or along
the coast. The state does not reserve to itself any rights in this re~
spect, except ~he necessary p_olice-regulations for maintaining order.
(Regarding the privileges of landowners of the coa~t see 2.)
2. Free fishing in salt water is not confined to the sea, but also comprises fishing on the coast, except that as far as the coast itself is used
in fishing, e. g., for drawing fish on land or for fixing implements, this
rule is somewhat modified; and in some places a different law has
grown up in course of time, as regards fishing for salmon and oysters.
Fishing from land is the exclusive right of the landowner, and he
alone has authority to place stationary fishing implements. Any one,
however, may make use of the land to draw his fish ashore, but with
this condition, that the landowner can claim a .c ertain bonus, which, for
lrnrring fishing, is fixed at 3, and in some cases at 6 per ~nt. (See law
of May 23, 1863, and l:J,w of September 24, 1851, § 36.)
·
The right to fish for salmon on the shore belongs, in many pl~ces, exclusively to the landowner, even if fishing is not carried on with stationary fishing implements. Oyster fishing belongs as a rule to the
landowner. It may well happen that in some places a more exclusive
right of the landowner with regard to that portion of the sea adjoining
his property has grown up in course of time.
3. Besides the use of the coast for drawing fish ashore, which is guaranteed to every fisherman, some fisheries, carried on .in the open sea
with boats, such as the haddock fisheries, require that the fisherman
shall have some place on shore for his boats, for his implements, and
for drying and preparing the fish. The old fishing laws contained
various regulations obliging the land-owners to allow the fisherman a
certain space on the coast, in return for a bonus fixed by law; and even
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now similar regulations are made in the Finmarken fishing law of Sep•
tember 13, 1830, sections 28-30.
Like regulations contained in the old laws regarding the most impor'.tant haddock-fisheries, viz, those of Loffoden, were annulled by the law
of May 23, 1857. By this Jaw, this matter is left to a mutual arrangement betwe~n the fisherman and the landowner, and the fatter is in no
wa,y obliged to grant the fisherman any space on his land along the
coast.
It is but natural that among the fishermen themselves certain customs
an<l usages in fishing have arisen, which are stric.tly observed. Of such
usages, however, which are always taken into consideration by the
judges in deciding a case, we are unable to give any further informn,.
tion
Of Loberg's book '' On the Fisheries of _Norway," aud of' G. 0. Sar's
last report, the Department of the Interior possesses no more copies.
We inclose the following:
1. Statistics of Fisheries for 1870 and 1871.
2. Reports on the Spring-Herring Fisheries for 1868-'69, 1869-'70,
1870-'71, 1871-'72, and 1872-'73.
3. Reports on the Loffoden Fisheries for 1869, 1870, 1871, 1872, and
1873.

4. On Herring and Herring-Fisheries, especially the Norwegian
Spring-Herring Fisheries, by Axel Boech, Part I.
5. Reports of G. 0. Sars, 1864-1869.
6. Department Journal, (Departementstidende,) 1858, No. 49.
7. Amendment of the Law regarding Spring-Herring Fisheries, March
27,1869.

.

8. Amendments to the Law regarding Herring-Fisheries, May 22, 1869,
April 20, 187.3, and April 5, 1873.
9. "Storthings," (Parliamentary,) Document, No. 79, session 1868-69.
10. Law rei'arding Changes in the Regulations for treating Judicial
cases arising under the Fisheries, :February 20, 1869.
.
11. Law regarding the Limitations in the Use of Fishing-Implements
in Salt-water Inlets, June 5, 1869.
The other laws mentioned in this letter will be found in the R'eview
of Fishing Laws prepared by Mr. Thomas Boeck.

IV.-STATISTICAL DATA REGARDING THE SWEDISH
FISHERIES.
BY

HJALl\fAR WIDEGREN,

[Nordii(k Tidskrift for Tiskeri, published at Copenhagen. New series, Part I, November, 1873. Translated by H. Jacobson.]

Sweden, extending from north to south through more than 12° of
latitude, is washed by the sea on about two-thirds of its circumference,
which forms, in many places, large inlets. The country itself is traversed by numerous streams, and possesses a very large number of lakes,
so that nearly one-tenth of its whole area is covered with water. The
natural conditions of the · eastern and western · coasts, as well as those
of the water-courses and lakes of northern and southern Sweden, are
different, so that, taken as a whole, the country possesses a very great
variety of fish.
In such a country the fisheries must of course form a considerable
source of income; and, it is well known, that next to agriculture, forestculture and mining, the fisheries are the most important source cf revenue, giving employment and subsistance to a large portion of the population.
The most important fisheries in Sweden are1. The lake-fisheries and the coast-fisheries in the nU1nero-us narrow
inlets.
2. The salmon-fisheries in the streams and inlets.
3. The herring-fisheries in the Baltic and along the coasts.
4. The fisheries in the Ka.ttegat and the North Sea.
l. '1..1lie lake and coast fisheries in the south of Sweden are chiefly productive of perch, pike, bream, and fish of the carp species; as also the
burbot and the eel; while in the north of Sweden, they yield mainly fish
of the genus Oore_qon-us, but also some of those just mentioned. The lake
and coast-fisheries are carried on partly as a means of living by the
:fishermen residing near the lakes and coasts; and partly as a means by
which those farmers, peasants, mechanics, and soldiers, who either own
the right of fishing in certain places, or have temporarily secured it,
may earn some little money. Although statistics regarding the Swedish
fisheries have been collected for some years, it is uot yet fully known
how many persons are annually engaged in them; nor has tlle value of
the implements used, and of the fish caught been ascertained. l~rom
what is known in this respect as to some of the provinces, it appears
that this branch of the Swedish fisheries is of considerable financial
value, in proof of which, we may mention, that in Nerike, one of the
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smaller provinces of the kingdom, 489 persons are .employed in them,
and that the value of the implements is $9,430.
In the other provinces·,.. with the exception of Skane and Blekinge, the
lake and coast fisheries are carried on by a much larger number of persons. The money value of gwiniad, Coregonus albula, and char caught in
Jake Wettern, amounts annually to $27,775. On the Calmar coast, the
fisheries are carried on by l82 persons as their exclusive source of income, while 689 having some other emp1oyment in addition, are also
engaged in them. The value of the implements used is $29,385. The fish
caught in the lakes and on the coast are either sold fresh in the neighborhood, or are used in the households of the fishermen. As these people keep no account of their labors, it bas been found impossible to
obtain any exact data regarding the money value of thP-se fisheries. In
order to reach some approximate result, the number of men empioyed
and the value of the implements used have bee'n ascertained ; and from
these figures a tolerably correct estimate may be made regarding their
great value.
2. The salmon fisheries.-These are carried -on in the streams of the
northern provinces, from the end of May till the beginning of September; and in the western streams, (Wiska, Atra, Nissa; Laga; and Quis:
trum,) from the beginnfog of April till the middle of July; and on the
coasts of Blekinge and Skane, (in the south of Sweden,) during the
winter months as long as·the ice does not interfere. The streams richest in salmon, are the Tornea, Lule a, U mea, Lj usne, and Angerman, in
the province of Norrland. Next come the western streams, mentioned
above, whose salmon are more highly valued than those from the east
coast, and which are fully as good as the Scotch salmon. The most extensive salmon fisheries in Sweden are those of Elfkartlby, in Gestrikland, and of l\forrum, in Blekinge; the former yielding an average annual income of $11,110; and the latter, of $8,300.
At present, the salmon is mostly sold fresh in the country, or, packed
in ice, is exported from Gottenburg and Stockholm to England and
Germany, and especially to Berlin. The larger portion of the salmon
caught on the south coast of Sweden, during winter, is smoked and sent
to Germany and Denmark. According to the most recent statistics, the
annual yield of salmon from twenty-seven Swedish streams is valued at
$170,035. The salmon-fisheries on the coast of Skane and Blekinge
yield an average annual income of $33,330.
3. The herring-fisheries in the Baltic and along the Coasts.-These
fisheries, which are by far the most important in Sweden, are carried
along the whole coast from Kullen on the sound, to the farthest point of
the Gulf of Botlmia, exclusively with open boats, each manned by two
or three persons. The fishermen use both stationary and :floating nets;
and the best fishing is at different sea~ons along the northern aml
southern coasts. On the southern co::ist, the herring-fishery is carried
on by a population living together in large fishing villages, and depend-

STATISTICAL DATA REGARDING TRE SWEDISH FISHERIES.

33

fog entirely for subsistence on tllis fishery. On the coast of tbe inner
Baltic, along the northern line oft.b e Gulf of Bothnia, and on the island
of Gotland, the herring-fishery is partly carried on by persons living in
the interior, who, <luring the fishing-season come to the coast, and '
partly by fishermen living permanently on the coast or on the small
islands near it. The Baltic herring are partly sold fresh, or smoked in
the towns on the coast, partly salted, packed in casks, and sent all over
the country, and oflate years even exported to Germany.
As salt herring constitutes the daily food of the Swedish peasants and
the lower classeR in general, the amount secured in the country is not
sufficient, so that a considerable quantity must be iri1ported from Nor•
way.
,
Along the coast of Sweden, from Kalmar to Malon near Haparanda,
the herring fishery is carried on with 3,275 boats, and the annual yield
is about 66,500 tons of salt herring. In Blekinge there were salted in
1868, 47,732 tons of herring; and in the Melmo and Ohristianstad districts, where the herring fishery is carried on with 685 boats, there were
salted during the same year 13,600 tons. The greater portion of tbe
herring caught in the two districts last mentioned are sold fresh to the
h1babitants. On the island ·of Gotland, 1,911 persons, with 606 boats,
are engaged in tile herring-fishery, and the yield in 186!) amounted to
30,070 tons.
It may be safely asssumed that on an average the total annual yield
of herring on the Swedish coasts of the Baltic amounts to 150,000 tons,
representing, according to last years' prices, a capital of $S33,330.
l?esl<les the herring fishery carried on in the Baltic, the Olupea harerigus
, and Olupea sprattus are caught during the autumn and winter in the
Kattegat near the coast of the province of Bohuslan. The Clupea, sprattus is partly u1,ed fresh and partly salted or pickled,as anchovies, of ·
which latter very large quantities have been exported during late years.
The amount of herring caught near the coast of Bohuslan was, in
1871, valued at $24,680.
_
4. The fisheries in the Kattegat and North Sea.-Tbese fisheries are
partly carried on near tlrn coast with smaller boats and partly out on
the Kattegat and along the western coast of Norway with larger vessels, of from 20 to 40 tons, and manned by twelve or fourteen persons.
The implement used is the so-called "storbackan," a line with hooks
which is laid out on the fishing-banks to the depth of 100 fathoms.
:Muscles or piec·es of fresh fish are used as bait. With this implement
they catch cod, ling, flounders, halibut, and other. fish. Some of these
are sold fresh, but most of them having been salted either bv Norwegian or Bobnslan traders, are exported. Uodliver oil is prep;red from
the liver, nnd the roe is salted and exported to France to be used as
bait iu fishing for sardine,s. In 1871 Bohusliin carried on tlie fishery in
the Kattegat and the North Sea with 126 boats, manned by 1,226 persons. The amount of fish caught by them during the same sear was
3 F

'\
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valued at $177,930. During that year 5,257 cwt. of salt-cod were
exported from Gotten burg to England. The :fisheries on the coast of
Bohuslan, including mackerel-fisheries, employed 351 boats, manned by
1,378 persons. The income from this fishery in 1871 amounted to
$97,790.
The lobster-fishery in Bohuslan was valued in 1871 at $22,180, aud
the oyster-fishery at $4,610.
The editor of the Scandinavian Piscicultural Journal adds to the above
article the following items of information: In Sweden, the following
officers are appointed to manage the :fisheries:
A superintendent of the lake, river, and Baltic fisheries, with two assistants, and one teacher of pisciculture. This superintendent is, at present,
Dr. Hjalmer Widegren, and his assistants are Dr. 0. Bystrom and Mr.
V. Wehlburg; while the teacher's place is filled by Baron 0. G. Cederstrom. Besides these government officials there are special superintendents over certain sections of water in some of the provinces, whose
chief duty it is to see to the proper observance of the fishing-laws.
Some of these superintendents receive a small addition to the salary paid
them by the provinces, from the central government, while others are
paid entirely by the provinces, by :fishing-companies, or by large-landed
proprietors. The superintendence of the open sea :fisheries (Kattegat
and North Sea) is in trusted to an official, who is responsible to the Bobuslan authorities. The present incumbent is Mr. G. von Yhlen.
The duties of the first-mentioned superintendent.* as defined by a letter from his majesty, the king, dated February 12, 1864, and by a royal
proclamation, dated November, 1867, are as follows: 1, to inspect the
:fisheries in the different parts of the country; 2, to propose suitable
fishing-laws wherever needed, and to assist the local 3:uthorites in upholding these laws; 3, to collect and compile statistics of the :fisheries;
4, to superintend the government Normal Institution of Pisciculture,
.and all similar establishments throughout the country; and, 5, to give
the necessary instructions to the other superintendents.
"' Dr. Widegren.

V.-ACCOUNT OF THE FISHERIES AND SEAL-HUNTING IN THE
WHITE SEA, THE ARCTIC OCEAN, AND THE CASPIAN SEA.
BY ALEXANDER SCHULTZ.

The .similarity in many respects between the fish and fisheries of the
great lakes and the northeastern coast of the United States and those of
certain portions of Russia has induced me to print the very interesting
and important memoir of Mr. Schultz,* prepared to accompany the Russian display of fishery-products, implements, &c., at the Vienna Exposition. In regard to the conversion of the sturgeon, so abundant in tile
United States, and until lately considered a refuse fl.sh, into a valuable
article of trade, the memoir will be found replete with valuable information. It also details nov,el modes of capturing and utilizing the cod, the
herring, the salmon, the seals, and the smaller cetaceans, (porpoises, &c.,)
many of them perfectly available in the United States, and worthy of
introduction.-[S. F. BAIRD.]
In the district of Archangel, large fishing-villages are found on the
coasts of the White Sea, especially near the months of rivers and
streams, such as the Dwina, the Onega, the Somna., the Kem, the Kovda,
the Niva, the Oumba, and the Varzoukha. · A still larger porUon of the
population of the cities of Archangel, Onega, and Kem, as well as of. the
town of Souma, devote themselves exclusively to fishing and trading iu
fish. The coast of the Arctic Ocean which extends east of -the ·white
Sea has a very sparse population. Only here and there, at a great distance from each other, are seen the wreteheJ buts of fishermen, inhabjted only in the summer, and the felt tents of Samoyed families, who
also live by fishing. The inhabitants of the town of I\fezene, and those
of the village of Poustozersk, at the mouth of the Petshora, are engaged
either in fishing or hunting the seal or the walruss.
Not more than 3,000 fishermen live in th~ vast region of the Lower
Petshora, extending three hundred versts (about one hundred and ninetyeight miles) along the shores of the sea, and four hundred versts (about
two hundred and sixty-eight miles) up the river. The Lapland coast,
with the exception of the Kola Peninsula, is entirely uninhabited as far
as the Norwegian frontier. Only nomadic Laplanders show themselves
"Ministere des domaines. Comite special, charge de la collection des produits des industries rurales et forestieres pour l'exposition universelle de Vienne.-Notice sur le
pecheries et la chasse aux phoques dans la Mer Blanche, l'Ocean Glacial et la Mer Cas
pienne. Par Alexandre Schultz, conseillor d'etat actuel et president de l'administration des pecheries d' Astrakban.-St. Petersbourg, 1873. 8vo, 80 pp., 2 1.
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here and there. This country, called the Mourman coast, possesses a
great number of large and small inlets, which form excellent anchoriugplaces. Five thousand :fishermen assemble there for the season, from
April till the middle of August. The majority of these come from tlrn
coast-Yillages of the White Sea, located · in the districts of Onega and
Kem, and they are known by the name of "Pornortsie"-inhabitants
of the sea-coast.
The average annual value of the :fisheries in the White Sea, the Arctic
Ocean, and tbe rfrers flowing into them is a million "roubles," (about
$700,000 gold.) Of this sum, the cod-fisheries on the l\fourman coast
yield at least 400,000 "roubles," (about $2so;ooo gold,) aud the herringfislleries in the White Sea 250,000 "roubles," (about $175,000 gold.)
The phocm-hunt yields annually about 80,000 ''ponds'' (:3,880,000 pounds)
of oil, valued at 120,000 "roulJles," (about $84,000 gold.)
The manner of fishing and' of pre_p aring the fisll when caught is much
less perfect on the coasts of the White Sea and the Arctic Ocean than
that of the Astracban fishermen. The fish are, in general, Sctlted in an
imperfect and slovenly manner. The monks of the convent of Solovetsk
alone distinguish themselves by their manner of salting herring; and an
exception must also be made with regard to the salting of the salmon of
the Dwiua and the Onega.- The reason of this is, not that the :fishermen
do not know the approved method of preparing fish, but that they shun
the trouble and expense, and content themselves with the old saying,
"We go on doing as our fathers and grandfa,thers have done before us."
A-THE FISHERIES IN THE WHITE SEA AND THE PETSHORA.
In the White Sea ~nd the rivers falling int~ it, such. as the Petshora,
the following kinds of fish are founrl, of which I will first give the Russian names : '· Okonne," (Perea flivoiatilis,) perch_; "_yorsche," (Acerina
vulgcwis;) "revtsa," ( Oottus quadricornis;) '· kertcha,i; ( Oottus scorpio;)
"zoubatka," (Anarhichas litpus,) 'Wolf-fish; "karass,'' ( Oyprinus carassius,) carp; " vyoune," ( Tinca vulgaris,) tench; "pestousch? ( Gobio
fluviatilis;) " ye lets," (Leuciscus grislagine;) in the Tsilma a,nd Peza
Rivers: "yaz," (Leuciscus iihts,) nerfling; '' soroga," (Leuciscus rutilus ;)
"lestcbe," (Abrcmiis brmnci;) ·' oukle'ika," (Aspius rtlburnus;) "stchouka,"
(Esox lucius,) pike; "siomga," (Sctlmo salar,) salmon; '' coumja,;'
( Salmo trutta,) sea-trout; "koriouchka," ( Osmerus eperlanus,) smelt;
'' kbaryouss," ( Thynicillus 1,1exillifer, Agassiz,) gray ling; "sig," ( Ooregonus oxyrhynchus, Lin.,) long-snouted white-fish; '' nelma," ( Ooregonus
leucichthys, Pall.;) '' selu," ( Cl1.rpea harengns,) herring; "treska," ( Gad us
morrhua,,) cod; "pertoua," (Gadus callaria.s ;) "navaga," (Gadus navagci;) '' sa'idat ( Gadus sa'ida;) " nalim," (Lota vulgaris,) burbot;
"kambala," (Pleuronectes platessa,) flounder; "kambala," (Pleuronectes
flesus ;) H sterliad,'~(Acipenser ruthenus,) sterlet; "minoga," (Petromy.
zon fluviatilis ,) lamprey; "petchorsko'i sig," ( Ooregonus polkur, Pall. 1)
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"peliad," (Coregonus peled, Pall.,) "tchir," ( Coregonus nasutus, Pall.,)
"omon1," ( Ooregonus omiil,) and '' saoure'i," ( Corcgonus vimba,) species
of white-fish.
Of all these kinds of fish, those forming the largest article of commerce are the llerring, the salmon, and the cod; then follow the
"navaga," the "sterliad," and the '' minoga." The fish are exported
to the districts of Vologda., Viatka, Yaroslaw, l\foscow, Olonets, St.
Petersburg, and to the several districts of the province of Archangel.
1.-THE DERRING.

The species Clupeci harengus is found in the \Vhite Sea only, and is
divided into a large and a small kind. The former is caught especially
on the southwest shore in the bay of Kandalakcha, near tlle convent of
Solovetsk, and near the village of Pongama, and more rarely near the
city of Kem and on the nort11west shore of 1.,lle bay of Kaudalakcha.
The small herring usually attains the length of from. G to 7½inches ;
and a thousand weigh about two'' pouds" and a half, (90 pounds.) These
herring come up in large numbers from the depth of the sea in the
beginning of November, and make for the bays, especially the bay of
Soroka, where the inhabitants of the coast villages always catch them.
in great abundance.
Herrings leave the deep sea only during the spawning season, in
order to reach the more shallow bays, and the fishermen call them by
different names, according to the time when they make their appearance.
The herring of St. George (appearing about the time of that saint's day)
has perfectly matured roe, and spawns in April. Two hundred and
fifty of these fish weigh only one'' poud," (36 pounds.) It requires, on the
other hand, only from 80 to 120 herring of St. John to make the same
weight, and these have most of tl10 time roe and milt. The autumn
herring are the fattest, buthave. neither roe nor milt.
Orgcinization of the herring-fisheries.-It is a rule very generally observed that the interests of a whole community shall not be iujured
by the preponderating influence of private individuals, and that the personal rigllts of every fisherman shall be protected. To insure this, various measures are taken, varying according to local conditions. For instance, in the villages of Kandalakcba, Ifovda, and Kniajuo'i, the herring- ..
fishery is organized in the following manner: the places near these villages wllere the fisheries are most productive being known, the entire
community goes there, and the result of the common labor is divided
among the fishermen in proportion to the number of male inhabitants
of each village.
This proportion is calculated in the following manner: At first, the
number of fishermen is determined, and then the number of inhabitants
obliged to furnish one fisherman. In counting one fisherman to three
inhabitants, a family composed of three members mu.s t furnish one; a family of six members, two; and so on. Families having only two members
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associate themselves with others numhering four members, an<l thus
furnish t,wo fishermen in common. Every one of these must furnish the
salt and the necessary fishing-implements. When the fisheries have
come to an end, all the fish which have been caught are sold in a lump,
and the proceeds ar.e divided among all the persons who have taken a
part in the fishing. Families which, though taking a part in the common :fisheries, wish to fish in other places, are authorized to do so with
their own mean·s ; but, if the P.laces where they desire to fish are particularly rich, the community bas the right to take possession of them as
common property.
On the northern coast of the White Sea, there is a large fislling-vil1age called Kauzomene, where, in the autumn, berring:fislleries are
carried on on a large scale near the mouth of the river. It·is the custom in this village that the inhabitant of tlle village who first arrives at
the mouth of the river has the right to cast his nets first; but after
having drawn them in, he must J·ield Lis place to the one who comes
second, and so on. The herring caught there spawn in l\fay and disappear entirely during the latter half of July.
Toward the end of the autumn and the beginning of the winter, great
herring-fisheries are going OU in the ba,y of Soroka, where tho inhabitants of the coast are joined by considerable numbers of Kareles, who
come from their villages, far away from tbe bay. Here every person
fishes for himself, every family enjoying its own gains. The fishing here
is always very productive, and it is not a rare case to find 100,000 herring in the net and 70,000 in the sweep-net.
Implements for the herring-,fisheries.-The two wings of the net, when
spread out, have a total length of from 1G to 35 "sagenes," (112 to
24:5 feet;) their depth is from 2½ to 4 " sagenes," (17½to 28 feet;) the
meshes of the wings are from 1 to li of an inch square, and those of the
purse or bag! of an inch. The bag is 4 "sagenes" (28 feet) long, and
ean contain 300 "pouds" (10,800 pounds) of fish. These nets are used
on the south coast of the ·white Sea, particularly in the bay of Soroka,
where usually 750 of them are em ployed at a time. The fisheries commence
in the middle of November arnl last till the end of February. Holes are
made in the ice in order to get the nets into the water, and they arc
kept there by means of small sticks tied to the wings of the net by long
cords, and laid across tbe holes made in the ice.
For the autumn herring-fisheries, nets are used whose wings are generally 8 "sagenes'-' (56 feet) long, and every fisherman bas such a uet
in llis boat. The boats always go out two by two. A cord with a running-lmot tied to the prows of the two boats prevents their separating.
Every l>oat is manned by three·:fisbermen, one of whom rows wllile the
second guides the helm, a,nc.l tlle third continually sounds the sea by
means of a long pole, to ascerta,in the presenee of a school of herring.
Tlle moment the fishing ought to commence, the cord uniting the two
lJoats is pulled out; and the fishermen in each rowing rapidly, they

FISHERIES AND SEAL-HUNTING.

39

soon separate. During this time. oue of the nets is cast, and the boats
keep in the same place till the whole net is in the water; then the oars
are again put in motion, dragging the net a certain distance, when tbe
two boats again unite. Tbe wings are then drawn into the boats, the
bag is detached from them, tied up like a purse, and left in the water
till the second net bas likewise. been cast and drawn. After having
brought this double operation to an end, the · herring are taken out of
the bag by means of hand-nets and crayfish-nets and put in the boats or
laid on the shore.
The largest nets, the so-called '' eissanges," wllich are al ways hauled
on shore, are from 50 to 100 " sagenes'' (,350 to 700 feet) long, and have
a bag measuring 7 "sagenes,'' (49 feet.)
The total length of this implement is 8 "sagenes," (56 feet,) and
a cylindrical net is attached to. its bag serving as a leap, 3 "arsheens" (7 feet) in length, and stretched ornr three small wooden
riugs. The meshes of the cylindrical net and those of the bag
measure only half an inch, wllile those of the wings measure 1¼ incites.
With nets of this kind, small herring scarcely two inches long
are caught under the. ice; of these small herring, 2,500 weigh one
"poud," (36 pounds.) This kind. of fishing is chiefly carried on near the
mouths of the Dwina, and cart-loads of these fish are taken to Arcllangel, the price of one cart-load being generally 5 "roubles," ($3.50 gold.)
The sweep-nets have mostly ten l10ops; the first or foremost one, being
the largest, about 2} "arsheens'; (5 feet 10 inches) in diameter, while
tbe 'last or hindmost, being the smallest, measures only¼ "arsheen," (1
foot :3 inches.) The hoops are plaeed at a distance of l½ '' .arsbeens" (3
feet 6 inches) from each other. The meshes are one inch square. Two
little necks, shaped like funnels, called "gorges" by the fishermen, are
attached to the inside of the nets; aud, through these openings, the fish
enter the net, where they become imprisoned. Each wing of the net
measures 10 '' sagenes" (70 foet) in lengtll. These Rweep-nets are placed
at a depth varying from 1 to 3 "sagenes," (7 to 21 feet,) chiefly during
the months of January and Febru::iry.
Preparing the herring.-The herring caught in the spring, summer,
and autumn, in the bay of Kandalakclrn, at Pogama, at Solovetsk, and
other places, are always salted. rrhe monks of Solovetsk know how to do
this admirably. They do not take out the entrails, but after having
washed the herring properly, they barrel them in layers with the greatest
precision, and put a thick covering of salt on every layer, after whicll
the barrels are placed in the ice-vaults.
In most of the villages, 011 the contrary, the herring are thrown promiscuously into pine-barrels, which are so badly made that they scarcely re:ain tlle brine; then a quantity of salt is added, and the whole is
well shaken. Sometimes the large herring of St. John are dressed,
and then placed in layerH in the barrels, slightly salted. The Larrels
are then left to stand a week and a half till the fish are completely im-
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pregnated with the salt, and then finally closed. The barrels generally
used are 16 inches high and 91 inches in diameter. Every barrel contains
usually from 70 to 100 herring of St. John, or from 200 to 250 of St.
George, and its weight varies between 34 and 42 pounds. To every barrel the fishermen take 4 pounds of salt in the 8pring~ and 6 pounds in
the autumn. The largest barrels, containing from 150 to 400 herring,
are one "arsbeen" (2 foet 4 inches) high, and half an ,; arsheen" (1 foot
2 inches) in diameter. At Archangel, the price of such a barrel varies
from 30 to 50 "kopecks," (21 to 35 cents.) For salting, Spanish or Archangel salt is used.
The herring are smoked in some villages of the district of Kem, at
Saroka, at Jisma, an<l at Saukho'i Navoloki, where there are 80 smokehouses. The village of Ouna, in the district of Onega, bas 4 smokelrnuses. They are simple sheds covered by a slanting roof, with small
apertures to let the smoke pass out. Parallel to the wc1lls, fifteen or
more poles are placed at a distance of 1½ '' arsheens" (3 feet 6 inches)
from each other, supporting other poles, which are placed across tbe
former. On these poles small laths are placed, pointed at the end, and
on which the herring are spitted, after having been washed and salted.
After eight or nine days, the herring are thoroughly smoked. The whole
process usually takes twelve days. The smoked llerring cost 90
"kopecks" (63 cents) a thousand, and sometimes even 1 '' rouble" 25
"kopecks," (about 87 cents.) Not less than ten millions of herring are
smoked every year.
2.-THE SALMON.

They distinguish three kinds of salmon according to the time wben
they show themselves in the rivers. The first makes its appearance immediately after the breaking of the ice, toward the end of' May or the
beginning of June. Its roe is almost matured. The salmon of this kind
is of medium size, and weighs about seven pounds. The second kind
appears toward the end of June and during July; it is small, and weig~s
only three pounds. At this time, male fish are found with the milt
almost matured. The third kind begius to ascend tue rivers in Angust,
and stays there till the water is covered. with a slight coating of ice.
Among them are found males as well as females; lmt milt and roe are
so little developed that this salmon cannot spawn that same autumn.
Tuis kind. is the largest and fattest; some caught in the Dwina and
Onega ,rnighing twcuty ponn<ls. The first two kinds named enter the
rirnrs to spawn during the autumn of the same 3·ear. After having
spawned, they spend tbe winter in the rivers, returning to the sea in
the spring. In the Petshora, the Mezene, the Dwina, the Onega, and the
Varzouklla, the salmon is canght in enormous quantities.
Implements for salmon-jishin9.-The bars, which extend o,er the
entire breadth of the river or o,er a portion of tllc stream, consist of
stake firmly driven iu the ground, to which poles arc att,.whed support-
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ing a sort of trellis made of boughs. These parks are arranged in zigzag shape, the outer angles having openings, where leaps or wooden
boxes are placed. These bars are not used in the Petshora, the Mezene,
the Koulo'i, and the Dwina, but in all the other rivers falling iuto the
Wllite Sea .
.As soon as the rising of the river has subsided, people begin to build
these bars, al ways leaving an opening of 3 "sagenes '' (21 feet) to let
the fish and the boats pass. The bar of the river Pono'i consists of two
parallel rows of stakes on which transverse beams rest, surmounted by
long thick poles weighted down by stones. The stakes are driven in at
a distance of 2 '' sagenes" (14 feet) from each other. In the intervening spaces, horizontal and vertical poles are fixed; fornished with a
trellis of thin branches, and here the apparatus for catching the fish
is placed, consisting of a large box whose opening is turned toward the
mouth of the river. This apparatus is ca,l led "ta'iuik" in Russian. A
funnel, 10 inches broad and 1½ "sagenes'' ( IOJ feet) long, leads to this
box, open at the top and crossed by planks, on which the fisherman
' stands ready to take out the captured salmon wi~h a small net.
In the Onega, near the village of Podporojye, the bar has only one
row of wooden stakes, on which thick poles are placed, weighted down by
heavy stones. In the interveniug spaces, poles driven in at a distance of
2 '' arsheens" (4 feet 8 inches) from each other, support tlie trellis. As '
rafts of timber and planks floa~ down the rh·er, bars have been built 2
'' sagenes" (14 feet) in front of the chief bar, in order to preserve them
against accidents. These last-mentioned bars are a sort of ramparts
formed by beams floating on tlie water and attach-etl to trestles placed
there for the purpose. In the Onega, no boxes, but sweep-nets, are
placed on the bars. Wllile the :fishermen take up and examiue the
sweep-nets, they are replaced by a net stretched on a wooden frame, so
as to prevent the fish from passing.
Near the town of Onega, they use, besides the sweep -riets, a bog-net
called '' kourma." This is placed opposite the opening of the sweep-net,
and is intended to catch those salmon which may attempt to escape the
moment the leap is taken up.
At the bar of the river Kitcha, another sweep-net is used, which has the
shape of a truncated pyramid, and consists of a c~rtain number of poles
fastened in a wooden frame. The foremost part of this pyramid is open
and is turned toward the opening in the bar. .A funnel-shaped net, called
"gorge," is attached to the frame, having the shape of a quadrangular, truncated. pyramid. This apparatus is placed on a sgpport by means
of a winch, and one _o f the :fishermen slips inside to take the salmonThe sweep-nets of the bar of the river Souma are called '' merschi," and
consist of several wooden frames resembling the apparatus which has just
been clescri bed.
Sl.dllfnl divers are kept at all the bars, who immediately repair any damage clone under the water. These bars are constructed and put in posi-
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tfon by special manufacturers, who inspect them during the fishing-season, and take them to pices at the end of the autumn.
In June and July, they fish for the salmon with seines G "sagenes"
long, (42 feet,) whose bag is 4 '' sagenes" (~8 feet) long and 3 "sagenes"
(21 feet) wide. The meshes of the bag are an inch square, and those of
the wings of the seine from 1¼to 2¼ inches. These seines are also used
as stationary nets. The following is the method of fislling: One of the
fishermen remains on shore and holds the cord attached to the shortest
wing. The others gradually lower the net into the sea, standing at a
distance of several "sagenes '' from each other. One-half of the net is
in a straight line from the $Jlore, while the other half forms a large
semicircle, whose extremity approaches the portion under water in the
shape of a hook, in such a manner that there is a passage of 4
"sagenes" (28 feet) between the hal"ves, which leads into the book
above mentioned. As soon as one of the fishermen, who is on the outlook in one of the boats, notices that a certain number of ~almon have
entered the net, he detaches from the pole the cord keeping back that
end of the wiug of the net which forms the book, and takes off the nippers holding the bolt-ropes to the poles, so that the louger wing of the
net becomes free and can be hauled on shore by means of a winch. The
salmon which have been caught in the hook are in this manner forced
to enter the bag, which the fishermen afterward draw on shore.
In the Petsbora River, seines are used measuring from 250 to -100
" sagenes" (1,750 to 2,800 feet) in length.
They first place a net on the shore in a perpendicular position and
fastened to poles, and then a. second net is cast so as to form with the
first the letter T. At the ends, there are curtains of crescent or polygonal shape, whose concave portion is turned toward what is called the
"walJ," viz, the perpendicular net on the shore. The entrance is between two nets wllichjoin the stationary nets in a slanting direction. The
bottom of the apparatus where tbe fish are caught is likewise formed
by a net.
When the salmon approach the shore, they meet the '' wall" and follow it till they enter into the apparatus itself, from which they cannot
escape.
Other stationery nets, simple parts of nets, have only a single "wall,"
and are placed on the shore in a perpendicular position. At the montll
of the Petshora, one of these,: wal_ls" extends as far as five and even
seven " ·rersts" from the shore, (two and two-thirds miles to four miles.)
Every net is from 40 to 50 '' sag-en es" (280 to 350 feet) long, witll
meslles 3½ inches square, sixteen -of which make the height of the net.
A certain number of these nets are tied together, the head bolt-ropes being fastened to poles drirnn in at a distance of 15 "sageues" (105 feet)
from each other. The nets are examined at the time the tide is out, an<l
the salmon caught in the meshes are taken out. These nets are set during the month of July, and taken up in September. They ~lso use the
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<lrag-net, which consist of two or three parallel nets, the inner part of
which has small meshes, while the two outer ha-ve large ones, or a single large-meshed net.
The floating seines used in the Dwina are from 150 to 200 "sagenes"
(1,050 to 1,400 feet) long, seldom as long as 300 "sagenes," (2,100 feet.)
Those of the Petshora are ususually 200 "sagenes" (1,400 feet) long,
and those oft.he other rivers from 80 to 100 "sagenes, " (560 to 700 feet.)
The depth of the seine is from 28 to 32 meshes, each measuring from 2
to 2½ square inches. Two boats, at some distance from each otber, go
down the stream dragging the net; they finally approach each other,
and the net is· gradually drawn into oue of the boats. This fishing is
carried on from the middle of July till the rivers are frozen.
Fishing is also carried on in these streams with floating nets in the
shape ·of a bag, measuring 2z "sagenes'' in length, (17J feet.)
In the dark autumn nights, the salmon, the pike, and the "lavaretus''
are caught with fish-gigs by torch-light. The fish-gig has the shape of
a fork wJth three or four prongs, each terminating in a barbed pike. A
fire is made on a chafing-dish on the prow of the boat, so tllat the fish
at the bottom of the river can easily be seen and speared. They also
use fish-gigs composed of a whole bunch of prongs.
Preparing the salmon.-Salmon is mostly placed in the market salted,
mrely smoked. The salting is done in the following manner: The
head of the fish is cut off, the belly is opened, and the entrails are
taken out; then it is washed clean and filled with salt; salt is also put
under the gills, and the scales are usually rubbed with it. _They calculate, generally, 17½ pounds of salt to 100 pounds of fish. The gmwtity of salt to be used depends also on the season of the year and on the
quality of the fish. The best salmon comes from the Onega and the
Dwina. That of the Petsbora is larger and f,1,tter, but it is salted so
little that it becomes worthless.
3.-TI-I E '' NAVAGA" (GADUS NAVAGA) AND OTHER SALT-WATER FISH.
1

The " navaga" appears in large numbers at the mouths of rivers and
near tile sea-shore toward the end of the autumn. This fish, which is
very ·r nracious, spawns in the autumn. It has an excellent flavor, and
is sent frozen, in enormous quantities, into the interior of Russia as far
as Astrachan, where fish is so plentiful.
In the Yillages located on the rivers falling into the White Sea,
flounders .(Pleuronectes flcaus) and plaice (Pleuroneates plate~sa) are, when
caught, stuck: on small poles, and are thus smoked; while at Mezeue,
they are salted. In the bay of Kandalakcha, a small kind of cod-fish is
caught, which the fishermen salt exclusively for their own use.
Implements for catching these jish.-A line of twisted horse-hair is
attached to a stick or to a piece of lath, from which hangs a piece of'
lead pierced by a strong wire. To the two ends of this wire, and sometimes also in the middle, thin littl~ horse-hair strings are tied, furnished
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with small fish-hooks. The :fisherman makes a bole in tbe ice, and places
the apparatus in the water, using small fish as baits. He draws it out
soon to plunge it in again, for this fishing is Yery productive, a praeticed fisherman often taking not less than 2,000 "navagas" in one short
winter's day.
To fishing-tackle measuring 40 "sagenes '' (280 feet) in length, copper
or wire hooks are attached bJ7 means of horse-hair strings 10 inches in
lengtb. The hooks are placed at a distance of three-fourths of an "arsheen'' (1 foot 9 inches) from each other, and are baited with small pieces
of herring, or lavaretus, ( Coregonus polkur.) This apparatus is placed in
the spring near the shore.
4.-RIVER .AND LAKE FISH.

Among the river-fish, the sterlet (Acipenser ru,thenus) holds the first
rank. During the second decade of the present century, the sterlet first
commenced to show themselves in the Dwina; then, in 1848 and 1849, in
the Soukl10na in large numbers. Tlrnse precious fish seem to ha,·e come
to the Dwina from the Kama through t,he canals. This fishery is, however, so far, not very considerable. As regards fresh-water -fish, great
quantities of "nalim," (Lota vitlgaris ;) of "koriouchka," (Osmerns
eperlanus;) of Coregonus and of '' rninoga," (Petromyzon fliwiatilis,) are
caught, these last mentioned chiefly in the Onega, while the "omoul"
( Ooregonus orrml) and the '' nelma, '' ( Ooregon,us leucichthys,) the Siberian
salmon, are caught more frequently in the Pet,s bora. Every year, about
100 "ponds" (3,600 pounds) of "minoga" ( Petromyzon fluviatilis) are
exported from the town of Onega. Next to the salmon, the "omoul"
( Ooregonits omul) finds the best market. They are salted in casks containing 12 '' pouds (832 pounds) each, reckoning about a pound and a half
of salt. to each "poud," (36 pounds.)
The above-mentioned fish are either caught with lines, or witll stationar.r nets having meshes from 1½ to 2 inches square. In the lakes, seines
from60to 100 ''sagenes" (420 to 700 feet) in ,length are used for catching
scaly fish. Unfortunately, the spawn is also taken, especially in tlle lake
of Koubino. For this purpose, hoop-nets are used with a bag measuring
4 "sagenes" (28 feet) in length. The meshes of the bag are so narrow
that a fly could not pass through. Nine _of these meshes measure only
2¼ inches, while seven meshes of the wing of the· seine measure 2½ inches.
The roe of' the "okoune," (Perea fluv-iatilis,) and of the ";rersc-;hi," (Acer•
ina vulgaris,) is dried in ovens specially constructed for this purpose,
and is used as a seasoning clnring Lent.

i,

B-FISHERIES IN THE .ARCTIC OCEAN.
1.-FISHERIES ON THE l\IOURMAN COAST.

The Mourman coast, in Russian Lapland, beo'ins at the Cape of Saints,
the point of deruarkation between the White Sea a~1d the Arctic Ocean ,
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and extends as far as tb0 Norwegian river·Worgbema. On this coastline of eight hundred "versts," (about four hundred and sixty-one miles,)
there are :fine bays offering the :fisherman good and safe anchorage. There
are forty-one of these inlets into which rivers fall. At these points, the
fishermen have built huts and sheds and scaffolding of various kinds,
so that the shores of those bays which are frequented most look some~
what like large villages, busy with the excitement of :fishing-life. 'rhe
:fishermen meet there in the spring and remain till the middle of August.
Other anchoring-places, where the coast is almost barren, are frequented
only in June and July by those fishermen who come from the populous
anchoring-places, or by others who come from Archangel on large boats,
manned by their masters, in order to catch a large nu111 ber of fish in a
short time.
·
Species of fish found on the Moitrman coast.-The fisheries of the
Mourman coast comprise especially the different varieties of '' treska,"
(Gadits morrhua;) the "kambala," (Pleuronectesflesus ;) and the "kamba1a," (Pleuronectes platessa ;) a good many salmon also are caught
near the months of the rivers.
Of the cod·, the Gadus rnorrhua is caught most frequently. It spawns
in February and in March, and is caught with baited books. For
bait, the :fishermen mostly use 111.allotus arcticits*, m- Arnrnodytes lancca, or, in case of necessity, .A.renicola piscatorum, a, sort of tbick worm
dug out from the sand of tlie beach. The JJ[allot'lts arct-icus and the
Ammodytes lancea resemble the Osmerus eperlanus, and are, like it, easily
distinguished by a peculiar odor resembling that of the cucumber.
Among the varieties of the cod, there are the Gadus ceglefinus, and the
Gadus virens, the latter called "sa'icla" by the Russians.
The Hippoglossus niaxiniits, CuY., which the Russians call "paltouss,"
usually weighs 2 "pouds," (72 poun<ls ;) but near the North Cape some
are caught weighing 15 "ponds," (540 pounds.) The small kinds of
plaice (Pleuronectes platessa, L.) and the Pleuronectes limanda have but
little value as articles of commerce, as likewise the Brosmius vulgaris. a
sort of cod; the Sebastes norvegicus, Ctff., calleu by the Russians "mo~·sko'i okoune;" and the Anarrhichas lupus, L.
The two kinds of sharks (Scymnus borealis and Selache rnaxima) are
caught only for the sake of their Ii Yer, which is used in the manufacture
of cod-liver oil.
Fishing-iniplerncnts.-The "palaugre" consists of a chief line as
thick as a man's finger, and from 33 to 42 '' sagenes" (231 to 294 feet)
long, to which small lines of the thickness of a quill are attached at, the
distance of I i "arsheens" (4 feet I inch) from each other. 1'hese lines
have bait.ell hooks. A succession of lines tied one to the other forms
'"hat is called in Russian a H yarous,'' extending from 6 to 10 kilometers
in the sea. This '• yarous," or train, is kept by three anchors a little
above the bottom of the sea. Every anchor is attached by a cord to a
*A fisll similar to the capelin of the North Atlantic coast.
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buoy, the location of wl1ich is indicated to the fishermen by a bunch of
sea-weeds placed vertical1y on a pole.
The fishermen of the Mourman coast use only English hooks, which
they buy from Norwegian merchants from the towns of Warcloe, Wadsoe,
Hammerfest, aud Tromsoe. They cost 8 "roubles" ($5.60 gold) a thousand. E,ery fishing-boat, called "schniaka," uses not less than 5,000
hooks a, year. These boats are open, and have only one mast 1 with a
large sail an<l six oars. They are from 28 to 40 feet long, their breadth
is from 6 to 9 feet, and their draught is 4! feet. '.)..'heir capacity is from
150 to 250 "pouds," (5,400 to 9,000 pounds.) The price of one of these
boats, completely rigged, is 60 "roubles," ($42 gold.) The tishermen
will go thirty "versts" (upward of seventeen miles) out to sea in these
boats.
Before setting out fer the cod-fisheries, the fishermen provide themselves
with a quantity of bait for their hooks, to be used on the followi □ g day .
They begin to bait the hooks some hours before going to sea, and continue doing this till they reach the fishing-place. There a train," yarous,''
is laid, and every six bours the captured fisb are taken out. Returnin g
from the fishing-expedition, the nets are hung up to dry on 8Caffolds
erected for the purpose, after which boys of from nine to thirteen years
put the "palangres" again in order; i. e., disengage the hooks aud th e
entangled Jines.
Stron g threads each 1 '' arsheen" (2 feet 4 inches) long, with steel hooks,
are suspended from the two ends of a slightly-curved iron rod. The
hooks are baite<l. A cord 2 '' arslieens" (4 feet 8 inches) long, with a
piece of lead at the end, is attached to a ring at the mi<ldle of the rod.
Then the whole is tied to a cord 280 feet in length. This implement is
chiefly used by . the Laplanders and by poor fishermen, who llave no
means for buying nets.
A large iron book is moved easilj· by means of an iron ring with a
pole, to which an iron chain of 4 "arsbeens" (80 inches) is attached.
This chain is connected with a cable 200 to 300 " sagenes" (1,400 to
2,100 fe et) long, to which a weight of 10 "ponds" (360 pounds) is
attached. Roasted phoca-fat is used for bait. In order to attract the
sharks, large pieces of fat are placed in the deep sea in perforated boxes.
The YOracious shark rushes with avidity at the choice morsel of fa t
which is baited on the hook, and be is caugbt. To bring the captured
shark to the surface of the water, a ,rinch kept on the boat for the
purpose is employed. When brought up, he is killed; the belly is
opened, the liver is taken out, and be is then again thrown into the
water. But in order that the bo<ly may not sink to the bottom and
become the prey of other sharks, it is inflated with air by means of a
long tube passed into the inside of the fish. In summer, the shark is
caught at a <lepth varying between 100 and 300 '' sagcnes," (700 and
2,100 feet;) sometimes at 100 '' versts," (about 57½ miles;) while in the
autumn be is caught near the coast. It often happens that during the
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fow hours of an autumn day four fishermen catch sharks enough to
yield as much as 100 '' pouds" (3,600 pounds) of liver. The inhabitants

of Kola catch the shark under the ice.
'The small species of cod called Gadus virens is chiefly caught in July
and Augus~, when it rises to the surface of the sea in enormous schools .
.These small fish are caught like a large "carrelet," (a sort of square net
fixed on a pole,) or globe, which hangs down in the shape of a bag, surrounded by a bolt-rope of the thickness of a finger. Every side of the
net is from 15 to 17 '' sagenes}' (105 to 119 feet) long, and the meshes are
an inch square. To the four ends long cords are attached, by means of
which the fishermen keep the globe up and extended.
For this operation, four boats are required, each manned by three fishermen. As soon as a school of cod approaches, the fishermen cast the
net into the water, first by the side of the school, and then they manage
to get it underueath. To effect this~ the cords attached to the four
corners must be stretched evenly b.v the four boats. As soon as the
net is placed horizontally beneath the school, the fish are frightened by
yelling, striking the water with the oars, and by throwing stones into
the sea, so that the fish, desiring to sink to the bottom of the sea, '
become entangled in the net which is below them. ·when this has been
done, the four boats lift up the net by a regular movement. This fishery
i~ very productive, each boat often receiving as its share about 200
"pouds" (7,200 pounds) of cod.
The small fish mentioned above, which resemble the Osmerii,c; cperlanus, and are used as a bait for cod-fishing, are caught with hoop-nets
30 '' sagenes" (210 feet) long. The meshes of the bags of these nets are
so narrow t hat 44 of them make 7 square inches. vVhen they have
caught with the hoop-net 6 "ponds" (216 pounds) of these fish, it is considered sufficient to bait about 3,000 hooks on the following day.
Prepar-ing the i1arious products of the fisherie8.-Among :the various
kinds of cod, the Gadus . morrhua and the Gadu; virens are salted or
<fried, according to the season, w bile the Gadits reglefin1,1,s is almost
always salted. The Hippoglossus maxinws and the A.narrhicas lupus are
only salted without cutting off the head, as is done with the different
l{inds of cod.
The way to prepare the cod is as follows: The beau of the fish is cut
off; then it is ~-:-plit open along the back, so that the vertebral ~olumn
adheres to one-half. Then the belly is opened, and the liver and entrails
are taken out; after which it is washed, and brought to the huts to be
salted or suspended on poles to dry.
In the huts, the halves of the fish are laid out in rows, the side
of the skin turned back, and ernry row is covered with a thi~k layer of
salt.
They generally reckon from 17 to 20 "poucls" (612 to 780 pounds) of
salt to 100 "pouds" (3,000 pounds) of cod.fish; and from 7 to 9 ''pouds''~
(252 to 324 pounds) of salt to 100 "pou<ls" (8,G00 pounds) of" pilchon:i,"
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or Gadits cegl~finus. The same quantity of Hippoglossus maximits requires
25 "ponds" (900 pounds) of salt. On the Mourman coast, Spanish and
English salt, are used, which can be imported duty-free. Wealthy fishermen usually buy their stock of salt in Norway, and sen some of it
again to the poorer fishermen.
The cod salted in the spring are taken to .Archangel i □ large sail-boat8,
and are much sought after as b'eing freshly salted. The cod salted in
the summer are carried in large boats, called in Russian "ladya,"
which come from Archangel for this purpose. During th_e time of lading, .and as long as the boats are at anchor near the :fishing-places, the
fishermen continue to salt, on board their boats~ the fish taken during
this time.
The cod is dried from the beginning of the fishing till the middle of
May. The Russian :fishermen do not take out the vertebral column as
the Norwegians do. They split the back of the :fish and open the belly,
so that the two halves are connected only by the tail. The cod dried in
this manner is by the Russians called "rochkirka," and by the Norwegians" roskaer." In Norway, they also prepare "rondfish," wllieh the
Russians can" rountovka." For tllis purpose, the head of the fish is cut
off, and the belly is opened, but without flattening the opened fish.
They are then tied two and two by the tails and bung on poles to dry.
The Russians <lo not prepare what the Norwegians call "klipfish," that
is, codfish salted and then drie<l.
As soon as the drying is done, the fish are taken from the po1es, an<l
heaped up like wood, placing on the top of each heap boards weighted
down by stones, in order to flatten those fish which, wbile drying, may
have become warped.
The dried co<l is shipped from .Arcbange1 to St. Petersburg and to
the districts of Olonets and Vologda. About 30,000 "ponds:, (1,080,000
pounds) of dried cod arrirn every year at St. Petersburg, an<l scarcely
5,600 "pouds '' (201,600 ponncls) of salted cod. The chief market for
salt cod is the district of .Archangel, especialJy the rural districts.
The beads of the cod-fish are generally thrown away, but sometimes
the largest are gathered and spread on rocks to dry. They are taken to
Arcbauge], where 50 "kopecks" (35 cents) are paid for a "poud," (36
pounds.) The chief bnyers of this vile food are the peasants of the district of Pinega, who live in the most wretched manner.
The tongues of the cod-fish are salted separately, 15 pounds of salt
being used to 100 pounds of tongues. These salted tongues are sold
nt Archangel at 4 "kopecks" (2¼ cents) a kilogram. From April till
the middle of August, every boat can gather, if the fishing is good,
about 1,600 kilograms of cod-fish tongues.
The swimming-bladder of the cod also forms an article of trade in
the shape of fish-glue, afcer having been carefully washed, laid out, and
dried. Packed in parcels of from G to 10 pounds, this fish-glue usually
sell at Archangel for only 18 "kopecks" (12-z cents) a kilogram.
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The li~er of the cod-fish is gathered in tubs, and exposed to the heat of
the sun. After ten days, a coating of oil of amber-color is found swimming at the top, which is skimmed and sold in casks containing from 8
to 10 " pouds," (288 to 360 pounds.) Three " pouds" (108 pounds) of
liver usually yield 1 "pond" (36 pounds) of oil. The cod-liver oil seils
at 2 '' roubles" ($1.40 gold) a "poud,'' (36 pounds.) The residue is
cooked, and produces a dark-brown oil, which costs less than the firstmentioned kind. One'' poud" (36 pounds) of this oil is usually obtained
from 2 "pouds" (72 pounds) of the residue. The dark and burned matter remaining at the bottom of the kettles is sold to the Norwegians,
who pay 1½ "roubles" ($1.05 gold) or a bottle of rum for a barrel, and
use it as grease.
Vrganization of the fisheries.-The financial condition of the fishermen, as regards both their mutual relations and their relations to their
masters, varies according as the fisheries on the Mourman coast are
carried on by fishermen who have established themselves there p~rmanently, or by those who only stay there during the summer-months.
Among the permanent inhabitants of the Mourman coast are the
inhabitants of the little town of Kola, and the Laplanders·who live in
the neighborhood. Those fishermen who have their own boats and fishing-implements buy on credit from the rich merchants of Kola all that
is required for their households, and pay in kind, i. e., by fish. The
price of the fish is fixed by the merchant himself, to whom the fishermen
are bound to deliver the fish caught during the spring-fisheries~ which
season is generally considered as cont.inuing till the 29th of June. If
their debts have been paid before this time, the merchant pays the fishermen up to the 29th of June in cash, the price determined beforehand
for each fish delivered. After that time, the fishermen are at liberty to
sell their fish to whom they please, and can fix their own price. Tile
principal buyers at this time are the fishermen who sail for Norway to
exchange fish, or those who come from there. In the autumn, the men
lay in fish for their own winter-provision; but as soon as the frosts commence, they again deliver. the frozen fl.sh to the merchants, who send
them to St. Petersburg. In the middle of December, the fishing stops
entirely, to recommence thr.ee months later.
The poor inhabitants of the town of Kola, and most of the Laplanders,
work as day-laborers with the merchants, and receive a certain share of
the f-.sh delivered to the merchants. The· merchants furnish them fishing-implements and provisions, but they must generally pay for the boa.ts
from their own funds. The merchants divide the pt'oceeds of the fisheries with their laborers, and buy their share of fish from them at a price
fixed beforehand.
The organization of the fisheries of the " pomortsi," who only fish for
some months on the Mourman coast, is entirely different. They form
fishing-associations, each member receiving a certain portion of the
4 F
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whole number of fish caught, while the largest portion goes to the head
of the association, who defrays an the expenses.
Formerly, the inhabitants of .Archangel and Kbolmogori likewise fished
on the Mourman coast; but at present the fisheries are almost exclusively
carried on bythefishermenofthedistrictofKemeand Onega. Thosefishermen who have the means to build small houses, depots, and sheds on
the coast, as well as large and small boats, and to provide fishing-implements and the necessary provisions, become independent master-fishermen, and form associations, of which they beco_me the leaders, and which
are usually composed of four fishermen. The laborers hire themselves
out, and receive in return part of the fish which have been caught.
The head of the association engages his laborers fo the autumn or the
beginning of the winter; gives them money to buy provisions for themselves and their families; and defrays all their expenses. Every head
of an association has an anchoring-place in some bay on the l\fourman
coast. Thither be sends his laborers. These set out on their long and
difficult journey about the middle of March. Ac·c ording to an ancient
custom, the master (head of association) gives them a feast on the eve
of their departure, and presents each with a piece of cloth sufficient for
a pair of glove~. The pilot of the boat, and those laborers who have to
draw the net, receive two pairs of gloves.
They reach the village of Kandalachka with tolerable ease, for the
roads lead through well-known villages, where they are well received
and conveFed on sleighs. But from Kandalachka to Kola and the village of Raznavoloki, a distance of nine hundred "v~rsts," (about fl.ye
hundred and eighteen miles,) they are obliged to perform the journey on
foot, dragging their clothes and provisions after them on little sleds.
From Raznavoloki to the fishing-places, they travel in sleighs drawn
by reindeer, at the expense of the master; and from Kola on boats,
with wooden runners. They hoist the large sail, and the wind drives
them rapidly to the open sea. Having arrived at the place of their
destination, they immediately set to work. They have to remove the
masses of snow under which the buts and sheds are almost buried, to
repair the boats, to get the fishing-implements into working-order; and,
after all this has been done, they go to sea.
The money-value of the fishing is divided in the following manner: The
master first takes two-thirds,and the laborers divide the other third, so
that every laborer receives one-twelfth. If every one of them receives
100 ·' roubles" ($70 gold) as liis sh~re, the total sum realized by the fishing
bas been 1,200" roubles," ($840 gold.) The pilot, who bas to lead the expedition, must keep order among the laborers, and watch over the interests of the master, for which he receives a certain pro rata of the eighttwelfths which come to the master, and, moreover, a certain fee, which is
fixed beforehand, and which varies from 10 to 50 "roubles," ($7 to $35.)
In thi manner, the master's portion amounts to 20 forty-eighths, while
the combined portions of the four laborers amount to 19 for~y-eighths, of
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the whole sum. At first sight, it mi ght be thought that the masters make
a considerable profit, and that the laborers are working at a disad vantage. This, however, h, not the case; for the sum which the laborers
receive is the actual pay for their labor, while the master must deduct ·
from bis portion a large amount for the boats, fishing-irnplemetits, salt,
&c. These expenses are seldom less than 2.50 "roubles," ($175 gold,)
so that, as a general rule, the laborers work on favorable conditions.
The trade with Norway.-The bartering-trade with Norway has been '
going on since the second half of the last century, and is increasing from
year to year. The Russian vessels, laden with rye-flour, wheat-flour, millet, and oat-meal, are obligeu to put into one of the four Norwegian
ports of Wardoe, Wadsoe, Hammerfest, and Tromsoe, to declare tlleir
cargoes and to pay the duty; rye-flour, oat-meal, and building-materials
alone being free of duty. The Russian government, upon its part, authorizes the citizens and peasants inhabiting the coast of the White Sea
to export rye-flour and oat-meal to Norway, whil'e the merchants of the
first guild have the right to trade in other articles. The Norwegian
auth(V'ities are very strict in their watch over the coast. As soon as
the Russian sailors have been authorized to commence their barteringtrade, they sail for the different bays of the coast, where they have least
competition to fear, and there exchange their cargoes of rye-flour and
oat-meal for fish.
The Norwegian government allows the inhabitants of Finnma 'ken,
during six weeks, viz, from the 1st of Jidy to the 15th of August, (new
style,) this bartering-trade with the Russian fishermen, who are also
allowed to sell their goods for cash only to merchants. But when a
Russian vessel has been in Norwegian waters for six weeks, it can also
sell rye-flour to the inhabitants for cash, on condition that the regular '
terms of the bartering-tratle are not exceeded, and not less than three
bags to one buyer. The Russian fishermen find it much to theif\'advantage to barter their cargoes for fish. They usually receive, for oue
'' poud" (36 pounds) of rye-flour, from three to five "pouds" (108 to
180 pounds) of cod-fish, or four to eight "pouds" (144 to 288 pounds)
of sa'ida, (a small kind of cod-fish.) The Russian fishermen usuallyexchange a portion of their rye-flour and their oat-meal for fish, and the
other portion for walrus-skins.
From 400 to 500 Russian ships, manned by more than 2,000 men,
devote themselves every year to this bartering-trade. It may be safely
asserted that they export annually from Norway about 700,000 "pouds"
(25,~00,000 pounds) of fish. In 1860, the export amounted to a million
of'' ponds," (36,000,000 pounds,) because the cod-fisheries, and especially
that of the '" sa'ida," had been particularly rich.
'
The average prices at Archangel during the years from 1852 to 1860
were as follows: Salt cod, 60 to 7·5 "kopecks" (42 to 52 cents) .per
"pond," (36 pounds;) dried cod, r "rouble" to 1½ "roubles," (70 cents
to $1.05 gold;) salted "sa'ida," 20 to 30" kopecks," (14 to 21 cents gold;)
1
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dried "sa.i'.da," 1 "rouble" to 1 "rouble" 20 "kopecks," (70 cent~ to
84 cents gold;) cod-liver oil, 2 ''roubles" to 2 "roubles" 20 "kopecks,'~
($1..40 to $1.54 ;) dried cod-fish heads, 10 "kopecks," (7 cents.)
2.-FISHERIES AT NOVAYA-ZEMLYA.

Between the years 1830 and 1840, Novaya-Zemlya was visited by considerable nambers of "pomortsi,'7 inhabitants of Mezene, and fishermen
from the Gulf of the Petshora, and every year large sailing-vessels
brought thence ri_ch cargoes of salmon or trout, of seals and walruses.
After that, the product of the fisheries and of the chase diminished ;
the animals left their usual places of abode and removed to others less
accessible. The fishermen consequently ceased going to Novaya-Zemlya,
so that in 1850 and 1860 only fl ve vessels sailed for th,at group of islands.
The northern island of Novaya-Zemlya
most frequented by fishermen, while those who have strong and well-equipped vessels venture
as far north as Matoschkine. The arrangements are made so as to arrive toward the end of June at Novaya-Zemlya, where the fishermen
commence their work by hunting the seals and the ·walrus, and afterward devote themselves to fishing for the common trout, the variety
called Salmo alpinus, which the Russians call "golets." This little fish,
which only weighs four pounds, enters the rivers in large numbers durjng the spawning-season, when it is caught by means of small bars and
leaps. They are fished for in the sea with seines and stationary nets.
Every boat usually contains three seines and six stationary nets. The
"golets" fishery is al ways productive; for during its stay in these latitudes, every boat catches about 300 ''ponds" (10,800 pounds) of this
fish. A'' pond" (36 pounds) of salted" golets" costs 3 "roubles," ($2.10.)
In 1830, and during the three following years this fishery was so extraordinarily abundant that the fishermen were obliged to tlirow a large
number of" golets" into the sea, because they had not salt enough. In
1852, the fisheries were also productive; the stationary nets contained
on an average 20 "pouds" (720 pounds) of this fish, and one fisherman
caught 480 "ponds" (17,280 pounds) in a single day.
The "golets" fishery ceases in the middle of August, and the :fisher.men sail for the "Iron Gate," the narrow channel which separates the
northern island of :N'ovaya-Zemlya from the island of Vai'.gatcb, where
they hunt the walrus.
The fishermen always try to be at borne again in September; most of
them dread the idea of spending the winter in Novaya-Zemlya, on account
of its severe and unhealthy climate. Some men, however, from the Gulf
of the Pet~bora, always spend the winter there.
The species sought.-Seven different kinds of animals living in the
sea are bunted on the north~rn coast of Russia for their fat and their
skin. These are the "nerpa/7 (Phoca anneallta and Phoca vitulina, L. ;)
the "zayats," (Phoca barbata, Nils.;) the "lysoune," (Phoca grmnlandica,
Mi.i.11. ;) the" tevyak," ( Oystophora cristata, Nils.;) the" mor:je," (Trichecus

is
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rosmarus j) and the ,: belouga," ( Delphinapterus leucas, Pall.;) i. e., fl ve
kinds of seals, the walrus, and the white orca. ,
The walrus is caught on the coasts of N ovaya-Zemlya and the islands
of Va'igatch and Kalgouyew; the ·' tevyak" on the Mourman coast, very
rarely in the White Sea; the orca is caught in the White Sea by means
of nets; the small seals and the '' zayats" are shot with guns from the
coast, or are killed with boat-hooks when they assemble in flocks on the
ice with the " lysounes."
b. Seal-hunting.-On the eastern coast of the White Sea, the "Winter
Coast," as it is called, and in the bays of the Dwina and the Mezene, and
on the coast of Kanine, they chiefly hunt the species of phoca called
Phoca groenlandica. This phoca is larger than the kind found in the
Caspian Sea, and usually yields six ''pouds" ·(216 pounds) of fat. It is
killed on the ice.
These animals live in the high regions of the Polar Seas from May
.t ill September, and ·only a few occassionally show themselves ii{ the
White Sea; but, later, they make their -appearance in the gulfs and
hays of the Arctic Ocean, where the females give birth to their young,
and feed them. These animals pair in the beginning of February, on the
ice in the White Sea, and especially in the Gulf of the Dwina.
At this time the hunting commences on the ''Winter Coas·t " and lasts
till the end of March.
Thehuntsmencarefullyobserv-e from the eoast the movment of the floating ice. High wooden towers are erected for this purpose all along the shore,
whence the observers watch the horizon with telescopes and when the have
discovered an encampment of phocm, they -decide whether it is possible
to get to them, and whether it is worth while to give them chase. Small
hunting-sheds are also built along the coast, each of which can accomdate as many as twenty huntsmen. As soon as the phocm show themselves at a short distance from the shore, the huntsmen venture on the
floating ice, drawing a small boat after them, and they kill the young phocm
by blow with their boat-hooks, and the old ones by gun-shots. In order to
approach the phocm as ne-ar as possible, the hunters make use-0f the following ruse: They make themselves, as it were, invisible by muffling up
in long and large and white shirts, and by adv-ancing slowly and noise~
lessly on the snow. When the chase is over, the dead animals are at
once skinned and dragged on shore. They usually kill only those which
they can take with them for the wind -easily drives the ice far away,
and the booty would be lost to the huntsmen, who themselves are often
exposed to the greatest dangers.
This chase takes place on the "Winter Coast," extending over a space
of four hundred" versts," {two hundred and thirty miles;) and numerous
huntsmen meet there from the districts of Archangel, Pinega, and Mezene. The principal place of meeting, and at which generally two thousand huntsmen assemble, is called Kedy, and is located twelve ·' versts"
(about seven miles) from Cape Voronov. The huntsmen have built at
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this place about one hundred huts, where there is constant excitement
from February till the end of March, while during the rest of the year
these huts are deserted.
About the middle of March, the young phoc::e are large enough to
leave the ice and swim toward the open sea, whither the old ones do not
follo~ them. They assemble in the Gulf of Mezene, where they rest on
the ice and pair. The pieces of ice in the gulf are sheltered from the
wind, and are not carried about by the waves, although they melt a
little, especially during the rainy periods.
Numerous societies of huntsmen assemble in the beginning of April
at the mouth of the river Kouloi, in order to follow for several weeks
the chase of the phoc::e on the ice. They use sailing-vessels 22 feet
long, with an iron-plated bottom. . Every vessel is manned by seven
huntsmen, is completely equipped, and furnished with provisions and
fuel.
The huntsmen all leave the shore at the same time; and, having
reached the :floating ice, they draw their vessels on the ice, and there
establish a vast encampment. The younger and m9re ac~ive huntsmen
are sent out to reconnoiter. Provided with snow-shoes, they hasten in
all directions to search for the phoc::e. As soon as they observe a flock,
they advise the other huntsmen of the fact, and these all run towar<l
the spot, drawing their boats after them. Having arrived within gunshot distance, the most expert are placed in the front rank and commence the chase; for every shot must kill, and not merely wound, l3st
the cries of the wounded phoc::e frighten the whole flock and make them
speed away. The animals which are killed are then placed in the boats,
and the huntsi;nen return to the shore-sometimes on the ice, sometimes
on the open sea-to deposit there the result of the chase, an(l bring new
provisions to the comrades who had been left there.
The huntsmen usually receive from their master, provisions and clothing for the whole season, and must give him in return half or even twothirds of all the animals which have been killed. The more hardened
and expert a huntsman is, the larger is his share. Every society of
twenty huntsmen elects a "starosta," (the old one,) whose duty it is to
guard the coast and prepare the food, without receiving for this a larger
share than the other huntsmen.
On the western coast of the White Sea, (called the Terski coast,) the
phoc::e-chase is not as productive as on the eastern coast, because the
pieces of ice, driven toward the north, fl.oat along the shore. Scarcely
more than 15,000 "pouds" (540,000 pounds) of phocre are caught there
every year.
In these latitudes, the principal meeting-place of the huntsmen is sixt een "versts" (about nine miles) north of the river Ponoi, and is called
Deviataya. Huts are built here, and about five hnndred huntsmen
as emble, who form themselves into societies. Every society is composed
of a master and three huntsmen. While one of the members of tile
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society remains on shore with his sleigh and his reindeer, the other three
venture on the pieces of ice 1o discover the phocffi, which are sleeping
there. Every huntsman wears over his clothes a short cloak of reindeerskin, called "sovik," and has on his feet large boots lined with fur. At
the end of a long strap passed over his shoulder he draws a small boat,
weighing 20 kilograms. A game-bag with provisions is attached to
bis belt. His gun on his shoulder, and having in bis band a long stick,
with an iron point, he rapidly and skillfully advances, by means of his
snow-shoes, over the vast fields of snow and ice. The hunter who leads
directs bis course by a mariner's compass, and with his iron-pointed
stick constantly tries the :firmness of the ice. He acts as guide, aud
his two comrades follow him in single file, drawing their boat after
them. When they have arrived at an expanse of water where pl10ca3
are swimming, two of the huntsmen :fire, while the third pushes t~e
boat into the water in order to take up the dead animals, which he
hoists into the boat by means of a boat-book.
The chase commences early in the morning, and the huntsmen do not
return to their but till evening; a flag hoisted on the shore indicating
to them its position.
b. The chase of the white orca.-The white orca, ( Delphinapterits leucas,
Pall.,) in Russian "belouga," (the :fishers of the Caspian Sea also call
the great sturgeon '' belouga,") is found nearly all the time in the White
Sea in large numbers, but chiefly in June and July. The young orcffi
begin to swim in May; their color is a bluish-gray1 while that of the old
ones is yellowish.
The orcffi are caught in all the _bays of the Polar Sea, especially 011
the Kanine coast near Mezene; in the 'Yhite Sea; and at the mouths
of the Petshora. The :fishing-implements used are seines joined together
and ·fish-gigs.
In the summer, when the weather is calm and beautiful, large flocks
of orcffi can be seen approaching the shallow places near the shore, or
between the numerous islands of the White Sea. Several :fishermen
associate for hunting orcffi, each one turnishing a boat, and a la,r ge seine
made of cords of the thickness of a finger, the meshes being 10½ inches
square. The length of the net is 125 "sagenes,~' (875 feet,) and its
depth 6 '' sagenes,'' (42 feet.) The upper bolt-rope is furnished with
wooden floats 1 "arsheen" (2 feet 4 inches) long, and placed at the distance of 2 "arsheens" (4 feet 8 inches) from each other; the lower boltrope has no ballast. These nets weigh about 23 '' pouds," (828 pounds,) ·
and cost 150 "roubles," ($105 gold.)
A society has usually e-i ght boats, each being manned by four :fishermen besides the master, to whom the boat and the seine belong. The
:fishing commences at the end of J unc. The fishermen cast anchor near
a group of islands, and wait impatiently for the watchmen to give the
signal
that a flock of orcffi is approaching. As soon as the sio-11al
is
.
0
given, they row rapidly toward t,he place designated, takiug good care,
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however, not to fish in deeper water than 5 ' 4 sagenes," (35 fee~,) lest the
net, which is only 6 "sagenes" (42 feet) deep, as bas been said before,
should prove useless .
.At first, the boats row without order; but as soo~ as they approach the
orcm, they place themselves in the following manner : the two middle
boat,s approach each other and remain in the rear, while the others advance to the right and left, keeping at a distance of 120 " sagenes '' (840
feet) from each other, i. e., almost the length of the seine. In order that
the fishing should be successful, it is necessary that the boats should
advance, remaining always two and two, at the same depth; afterward,
they must halt at some distance from the orcm, and cast all the nets at
the same time, after having tied them to each other. In this manner,
the orcm are surrounded, and enqeavor in vain to break through. The
circle is constantly growing narrower, and the orcm are finally harpooned with fish-gigs having short handles, which are easily detached.
The iron of the fish-gig is not beyond the :fisherman's control, as it is
ioined to the hand by a cord used for pulling up the instrument and
the pierced orca.
If the orcm enter into a small bay, their retreat is cut off by means of
large stationary seines, and they are easily captured.
Hunting the walrus and the polar bear.-.A.bout a dozen sailing-vessels devote themselves habitually to hunting the walrus from Cape
Kanine to the mouth of the Kara. Every boat can carry 500 "pouds,"
(18,000 pounds,) and is manned by ten huntsmen, mostly inhabitants of
Mezene and the Petshora Basin; sometimes, also, by well-to-do Samoyeds. The " Zyriany" and the poor Samoyeds serve among the Russians as laborers for very small pay and food.
In order not to expose these badly-built and badly-rigged boats to the
dangers of the ocean, they are transported to the open sea, a distance
of at least three hundred "versts" (one hundred and seventJ -three
miles) on sleighs drawn by reindeer. The expenses of this transportation, which are considerable, are repaid to the master, as he, besides
receiving his share for each boat, receives three more portions of the
whole product of the chase, which is divided into ten portions. The walrus-chase, in general, is but slightly productive. Scarcely more than
six hundred of these animals are killed during a year. There are not
sufficient funds to equip boats and to pay skillful and experienced
huntsmen.
The polar bears live on the ice, on the islands, or on the coast. An
experienced huntsman lets the animal approach within ten paces before
he fires. If the bear is only wounded, the huntsman draws his huntingknife, avoids the attack of the furious animal by leaping aside, and the
moment he finds himselfuehind the bear he kills him. Nothing is more
curious than the guns with which these hardy huntsmen at,tack the
polar bears ; they are simply manufactured by the village-smith ! If
the gun is not discharged, and the bear escapes, the huntsman values
7
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his loss at 15 "roubles," ($10.50 ;) but if the slime accident happens with
a walrus, his loss amounts to 60 "roubles," ($42.) It is not necessary
to remark that the huntsman is often in danger of losing his life.
Preparing the oil.-From the fat of the anima.ls which are hunted
or :fished for in the sea, as well as from the blubber of the whales which
sometimes approach the coast of Lapland when the tide comes in, and
which remain on dry land when the tide goes out again, an oil is prepared, which forms an important article of commerce.
In nearly all the coast-villages of the White Sea, there are oil-manufactories. The oil is prepared in the following manner: The fat, which
has been secured by scraping, is thrown into large tubs and well shaken;
the tubs are then exposed for some days to the heat of the sun. After
this time, a layer of clear, limpid oil forms upon the surface, its color
being yellowish; this is the first quality. The second quality is obtained
by melting the residue of the scraped fat with the pieces of cut fat in a
caldron containing a small quantity of water; this oil has a dark-brown
color. The caldrons used for this purpose generally hold from 30 to 60
"pouds" (1,080 to 2,160 pounds) of fat; but the Archangel merchants,
who send large quantities abroad, have in some villages caldrons holding
from 80 to 120 "pouds '' (2,880 to 4,326 pounds) of fat. In fro~ ten to
twelve hours, the whole mass is melted, and the oil is poured into casks
holding from 20 to 32 "pouds," (720to 1,152 pounds.) A" poud" of fat
of the white orca usually yields 32 pounds of oil, while a "pond''
of fat yields only 30. As regards the fat itself, the walrus, on an
average, yields from 10 to 28 "pouds," (360 to 1,028 pounds;) the white
orca, from 15 to 25 '' pouds," (540 to 930 pounds;) and of the di:fferen t
species of seal, the Oystophora cristata yields 9 "pouds," (324 pounds;)
the Phoca grmnlandica,, from 4 to 6 "pouds," (144 to 216 pounds;) the
Phoca annellatd, 3 "pouds," (108 pounds;) and young seal with white
fur, 1½ '' pouds," (54 pounds.)
Preparing and cutting the slcins.-The skins of the Phoca grcenlandica are bought by some merchants of Archangel, who salt them down
in casks and send them abroad. These casks contain from 50 to 80 skins each, and they usually reckon from 2½ to 4 pounds of salt to each skin.
Most of the skins of seals, orme, and walruses are used in the villages themselves.
When the skins have remained in the water for some time., and have
lost all their hair, they are dried and tanned, and straps are made of
them.
The skin of a large orca is cut into four straps, two from the back and
two from the sides; that of a small orca, ipto three, two from the
.s ides and one from the ba,ck. These straps are tanned and made into
soles of boots and shoes and into harness. The skin of an orca can be
made into from four to six pairs of reins and twelve pairs of soles.
From the skin of the Phoca grcenlandica 70 '•sa.genes" (490 feet) can
be cut.
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The huntsmen derive the greatest profit, however, from-the skins of
the walruses. The Russian :fishermen, especially the "promortsi," barter
rye-flour very advantageously in Norway for walrus-skins. They usually
get for 10 '' pouds '' (360 pounds) of flour two walrus-skins, which they
sell at Archangel for 10 "roubles" ($7 gold) apjece.
The monks of the convent of Solovetsk prepare the skin _of the Phoca
annellata in an admirable manner. The skins of polar bears cost 8
"roubles" ($5.60) apiece at Archangel. They are warm and durable,
but they are seldom tanned.
C-FISHING AND SEAL-HUNTING IN THE CASPIAN SEA.
The Caspjan Sea, with an area of 147,000 square miles, furnishes,
perhaps, a greater quantity of :fish than any other basin in Europe having the same extent. This also applies to ,the rivers falling into it: the
Ural, the Volga, the Terek, the Koura, and the Sefid-Roud. It can be
proved that the amount of fish caught is constantly increasing. Not
less than 11,000,000 "pouds" (396,000,000 pounds) of fish are annually
caught in the waters of the Caspian Sea.
The cause of this great abundance of :fish must be found in the
character of the water, which is but little salty, in the shallowness of
the sea, and in the existence of numerous excellent spawning-places,
especially in the immense delta of the Volga.
In the northern basin of the Caspian Sea, where the most important
fisheries are located, the sea is shallowest, the greatest depth being abou t
8 ''sagenes," (56 feet.) The southern and middle portions of this 8ea are,
however, very deep; but no :fishing is carried on tlrnre. In the northern
basin, the water is scarcely brackish, often entirely sweet, particularly
wllen there is a north wind, which carries the waters of the Ural and
the Volga far out into the sea. The rivers falling into the Caspian Sea
carry into it great masses of organic matter, which furnishes abundan t
food for the fish.
The delta of' the Volga forms a vast net-work of long, narrow, an<l
shallow lakes, called "limans," which are joined to each other, or to various branches of the Volga, by a large number of small water-courses ;
and here the :fish :find a peaceful retreat during the spawning-season.
1.-FISH FOUND iN '.I.'HE CASPI.AN SE.A.

The cartilaginous fish or sturgeons are principally found in the Oaspian Sea and its tributaries, among which the Volga, with its immense
basin, is the most important. The Russian :fishermen call these fish
'' red :fish.'' In the Caspian Sea and its tributaries, the following species
of fi sh are found, of which the Russian name is always given :first.
1. '' Belouga," (A.cipenser huso,) with an average weight of 3 '' vouds,'
(108 pounds,) but frequently weighing from 20 to 25 "pouds," (720 to
900 pounds,) and occasionally as much as from 40 to 60 "pouds," (1,440
to 2,160 pounds.) In the year 1769, a "belouga" was caught in a bay
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not far from the mouth of the Untl, -weighing 70 "pouds," (2,520 pounds,)
and containing 25 "pouds" (900 pounds) of roe. In 1813, one was caught
in the Volga, near Saratow, weighing 80 "pouds," (2,880 pounds,) and
containing 16 '' pouds" (376 pounds) of roe. In 1843, one of 60 a pouds ''
(2,160 pounds) was caught; and, in 1849, one of 40 ''pouds," (1,440
pounds,) measuring 2 '' sagenes" (14 feet) in length. In 1854, a sturgeon
was caught near Kazan and Nijni-Novgoro<l, weighing 60 "pouds,"
(2,160 pounds,) whose head alone weiglled 17 "pouds," (612 pounds;)
and another weighing 53 "pouds," (1,908 pounds.) In 1871, a"' belouga"
weighing 63 "pouds" (2,268 pounds) was caught near Derbent at a
depth of 130 '' sagenes," (910 feet.)
2. "Osetre," (Acipenser Guldenstiidtii.) Its average weigllt is 30
pounds; but many are caught in the Volga rrieasnring from 4 to 6 feet,
and weighing from 1 to 3 "pouds," (36 to 108 pounds,) sometimes weighing even 5 "pouds," (180 pounds,) and measuring from 6 to 9 feet in
length. This fish is exceedingly prolific. M. Baer, a member of the
amulemy, has found 600,000 eggs in one large-sized fish, and 260,000 in
a medium-sized one.
3. '' Revriouga," (Acipenser stellatiis.) Average weight, 15 pounds.
It is caught in enormous quantities in the Koura, most of them weighing about 1 "pond," (36 pounds.)
4. ''Uhyp," (Acipenser Schypa.) In the Ural. Weight, 12' "pouds," (54
pounds.)
5. "Sterliad," (Acipenser ruthenus,) sterlet. Two feet long; weight,
from 15 to 20 pounds.
6. "Som," (Silurus glanis,) Wels; sheat-fish. Length, from 3 to 6 feet;
weigllt, as much as 6 "pouds," (216 pounds.) It is very common in, the
Koura., where it sometimes attains a weight of 8 "pOGds,'' (288 pounds,)
and a length of 1½ '' sagenes," (10½ feet.)*
7. "Belorybitsa," tbe "nelma" of the northern rivers, ( Ooregonus leucichthys, Gtildenst.,) an excellent fish, also known as the white Siberian
salmon, is found in the Volga, rarely in tlle Ural, and not at all in tlle
Terek and Koura. It weighs from 12 to 17 pounds, sometimes as much ·
as :30 pounds, arnl measures 3 feet in length.
8. '' Lososs," (Salmo salar,) salmon. Is common in the Terek and
the Koura, very rare in the Volga, and never found in the Ural.
9. '' Ohemaya," (Aspius clupeoides, Pall.) Is only found in the Koura
and the Terek.
10. "Sazane," ( Oyprinus carpio; L.,) carp. In the Caspian Sea and
near the mouths of the Volga. Often from 3 to 4 feet long, and weighing from 40 to GO pounds. Average weight, from 10 to 17 pounds.
11. "Karass," ( Oarassius vulgaris,) crucian carp. Common in the
Volga. The largest are one foot long, and weigh 5 pounds.
12. "Soudak," (Lucioperca sandra,) sauclre. From 15 to 20 pounds.
*This is the European representation of the fi:esh-water catfish or bull-heads of the
United States,...:_S, P. B.
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i3. "Bersche," (Lucioperca volgensis.) Five pounds.
14. ,, Linn," (Tinca vulgaris,) tench. The largest measure 2 feet in
length, and weigh 7 pounds.
15. "Ousatche," (Barbus obtusirostr-is, Yakovlew.) Rare in the Volga;
common in the Koura.
16. "Piskart ( Gobio fluviatilis, 0uv.) Three inches long.
17. "Lestche," (Abraniis brama.) From 8 to 10 pounds.
18. "Yersche," (Acerina cernua.) Usually 7 inches, but sometimes
reaching 10 inches.
19. '' Okoune," (Perea fluviatilis,) perch. From 3 to 4 pounds.
20. "Sinetse," (Abramis ballerus, Cuv.) Found chiefly in the Volga;
10 inches long, and weighing rarely more than half a pound.
21. "Sopa," (Abramis sopa, Pall.) Common in the Volga.
22. "Goustera," (Blicca bimrna.) Thirteen inches; 2 pounds.
23. "Tchekhonne," (Pelecus cultratus, Agass.) Two feet; 2~ pounds.
24. '' Oukle'ika," (Alburnus lucidus, Heck.) From 4 to 6 inches.
25. ''Jerekh" and ''cheresper," (Asp·iusrapax.) Lengt.b,2½ feet; weight,
16 pounds.
26. "Taranne," (Scardinius erythrophthalmus, L.) Scarcely a foot
,long; common in the Volga. "Taranne" is the collective name of several species of Leucismts and Abramis; but, in the Don and t.he Azov Sea,
the name" Taranne" is only given to .Leuciscus Heckelii, Nordm.
27. "Vobla," (.Leuciscus rutilus, L.) Length, 1½ feet; weight from 2
to 3 pounds, and found in the Volga in vast numbers.
28. ''Koutoume,'' ''Wyrezoub," (Leuciscus Friesii, Nordm:) Common in
the Sefid-Roud, the Koura, and the Terek; very rare in the Volg~, and
never found in the Ural.
29. "Stchouka," (Esox luciits,) pike. From 30 to 40 pounds; as much
as 3½ feet in length.
30. "Beschenka," (Alosa pontica.)
31. "Jeleznitsa," (Afosa caspica,) Astrachan herring.
These two last-mentioned species are known by the name of "Astrachan herring; " usually from 2 to 2½ pounds, and sometimes 4. Length,
1½ feet. They are very common in the Volga, which they ascend very
far. Some are caught even at Koliazino, in the district of Tver. They
are not found in the Ural, the Terek, the Koura, and the Sefid-Roud.
The Azov Sea, the Black Sea, and the Caspian Sea contain no species
of Olupea, Val.
_
32. "Podouste," (Ohondrostoma nasus, Val.;) lii pounds.
33. "Minoga," (Petromyzon fluviatilis,) Lamprey. Found in large numbers in the Koura and the Terek ; common in the Volga below Astrachan; and, since 1870, very common near the towns of Ynotayeosk and
Tchorno'i Yar; and, since 1855, in immense masses in the district of
Saratow.
Of these fish, those which furnish the principal articles of trade are
the A.cipenser, the Silurus, and, of scaly fish, the Lucioperca; the Abrmnis,
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the Alosa, the Leuciscus rutilus, and the O_ljprinus carpio, L. · The Gore- .
gonus leucichthys and the Salmo salar are less important, and still less the
Esox lucius and other small scaly fi'Sh. Pickled lamprey (Petromyzon
fluviatilis) might form a considerable article of commerce, but, on the
Terek, it is entirely neglected, and, on the Koura, it is dried and used
as candles.
The first establishment for pickling lampreys was opened in the city
of Tsaritsyn, after the close of the year 1871; and up to February, 1873,
700 casks, containing about 1,200,000
lampreys, had arrived. at St. Pe/
tersburg, weighing not less than 56 kilograms (about 123 pounds) to
the thousand, and being exceedingly well pickled; they are sold from
12 to 14 "roubles" ($8.42 to $9.80 gold) a thousand.
2.-SPAWNING-SEASON OF '.l'HE FISH IN THE CASPIAN SEA.

At Astracban, the Volga is usually free from ice from the beginning
of April, and the different kinds of fish arrive from the Caspian Sea
about that time. The first to arrive is the Scardinius erythrophthalmus,
L.; the "vobla," (Leuciscus rittilus,) chased there during its capricious
leaps from the water by the voracious "belouga"; this is followed by
the Esox lucius, pike; then by the Abramis, and by the Litciopcrca;
sandre. From the 20th of April till the 5th of May, the Alosa, or socaHed herrings, appear in immense schools; then the '' sevriouga," (Acipenser stellatus,) sturgeon; the Silurns glanis, Wels; the Oyprinus carpio,
L., carp ; and, finally, the Acipenser Guldenstiidtii, sturgeon.
lVIost of the scaly fish spawn in April or in May, and for this purpose
seek the shallow water, where there is but little current, and where aquatic
plants are numerous, and wherefisbingisstrictly prohibited from the 15th
of April till the 15th of May, in order that the spawning-process may not
be interrupted. The salmon and the '' clemaya," (Aspius clupeoides,)
which are caught in large numben;; .in the Terek and in the Koura, usually spawn in August and September, the first-mentioned ou sandy bottoms.
The spawning-season of the sturgeon commences in the Volga in June
and lasts till the end of J nly ; in the Ural, it lasts from the middle of
April till the middle of June. They prefer a hard and stony bottom.
Only three hundred and eighty " versts" (two hundred and nineteen
miles) above Astrachan, near Sarepta, the bottom of the river is of this
character. In order to let the different kinds of sturgeon enjoy the rest
which they require, the fishing-regulations forbid fishing in the Volga,
as well in the river as in its branches, from the 15th of May till' the 15th
of July. Nevertheless, fishing is permitted exceptionalls, to supply the
local want, from the 15th of June till the 15th of July, between the Caspian Sea and the town of Tchorno':i-Yar, two hundred and twenty-five
'' versts" (one hundred and twenty-nine miles) above Astrachan, with
floating nets 90 "sagenes" (630 feet) long and 1 '' sagene '' (7 feet) deep.
Careful observations have shown that during the time immediately
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preceding the spawning-season, the sturgeons eat nothing, while after
spawning they are exceedingly voracious. In the rivers, the young sturgeon feed on the larvre of insects and small shell-fish, and, in the sea, on
small crabs and shell-fish. The little "belouga" is an exception, feeding
on other fish. The common sturgeon, the "seniouga," and the "sterliad,'' (Acipenser ruthenus,) also feed on shell-fish. When the sturgeons
are one year old, they leave the rivers and go into the sea, to return as
soon as they are able to spawn.
A very peculiar phenomenon in the U ra.l is the winter sleep of fish,
especially of the sturgeon. From the end of June, the different kinds
of sturgeon as well as scaly fish come to the Ural for the second time.
For some time they can be seen swimming and playing in the stream,
but as soon as the water grows cold this vivacity d,isappears; they seek
the deep places, (" yatoves,") in which the bed of the river abounds, and
hide there as soon as the surface is frozen. In their state of torpor, these
:fish secrete a viscous matter, which formes a thin layer over their whole
body. The fishermen call this the " cloak " of the fish. This torpor, or
sleep, of the fish is caused by severe cold and want of air under the
water, and is therefore a consequence of the excessiYe weakening of the
respiration. The fish eat nothing during this state, for nothing is found
in their stomach but the viscous matter spoken of above. The great
sturgeon alone (Acipenser huso) seems to take food during bis wintersleep, for some have been caught having scaly fish in their stomach.
The deep places, or " yatoves," of the Ural are from 7 to 8 " eagenes"
(252 to 278 feet) deep, and the fish there pile themselves upon each other
in thick layers. According to the account of experienced fishermen,sturgeons there associate only with sturgeons, and scaly fish with their own
kind, never intermingling: the'' sinetse" (Abramis ballerus) is the only
scaly fish which has been fonnd among the sturgeons.
Watchmen posted near the '' yatoves," every one of which has its own
name, notice exactly in what quantities the fish seek refuge there, and
of which kind the fishing will be most productive. These watchmen
develop a most astonishing sagacity in this respect.
3.-WE.A.LTH OF FISH IN THE CASPIAN SE.A..

Pallas, who visited the shores of the Caspi-an Sea in 1773, speaks of
the immense quantities of fish in this sea. He sa.vs, in addition to other
things, that, in the spring in the Koura, near the bar of Salyan, 15,bOO
sturgeons were frequently caught in one day; and that when the fishing
was interrupted for one day only, the river, whose depth is 4 "arsheens/
(80 inches,) was, at every bar, :filled with a vast number of fish, piling
themselves one upon the other to such a degree that the topmost bad
their backs out of the water. At that time, there was a bar at Gouryew, at the mouth of the Ural. It is rela.ted that at this place sebool:
of sturgeon rushed at the bar in countless numbers, and would ban
up et it if the Cossacks had not driven them to flight by cannon-shot,
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Similar stories are, it is true, not related in later times, but it is ·u nde- niable that the result of the fisheries during the years from 1820 to 1830
was perfectly enormous, and that this is not infrequently the case in our
time. Thus, in 1826, during 12 consecutive days, an average of 15,000
sturgeon a day were caught, mostly " sevriougas" and common sturgeons, (Aoipenser GiUdenstiidtii,) at the fishing establishment (" vataga")
of Providence, (" Bojii promysl,") on the Koura, fifteen "versts" (about
eight miles) from the mouth of this river. There were not hands enough
to carry on the work, so that an immense quantity of fish spoiled on the
spot, and 40,000 of them had to be cast into the water. This '' vataga ''
(fishing-establishment) was visited, in 1855, by the "Imperial commission for examining the :fisheries of the Russian Empire." The commission was led by M. Baer, from the Imperial Academy of Sciences at St.
Petersburg, the statistical work being confided to M. Danilevsky, while
I had charge of the technical part.
I observed many a tirr.e that ducks and other aquatic birds, which, in
the river Koura, swam on the surface of the water, fell victi(lls to the
voracity of the Siluri. Whenever a bird killed by a shot from a huntsman fell into the water, it was immediately seized and devoured by these
enormous fish.
Every day from 3,000 to 5,000 '' sevriougas" were brought to the" vataga," (fishing-establishment,) where the following quantities were
caught annually: about 15,000 · "belougas ;" 30,000 common sturgeon,
(Aoipenser GiUdenstiidtii;) 250,000 " sevriougas ;" and 230,000 .Siluri.
Large numbers of the different species of sturgeon are also caught in
the Ural, the Terek, and the Volga. Tbe wealth of the northern basin
of the, Caspian Sea in fish is almost 1.nexhaustible. More than. 100,000
nets and at least 15,000,000 of hooks are here ea;iployed for sturgeonfishing alone, and thousands of fishing-boats are continually engaged in
this occupation. Immense nets are in constant use in the Ural, the
Volga, and in the delta of this latter river; and it is no rare occurrence
that at one single haul 40,000 "lestche" (Abramis brama) are caught, or
150,000 "voblas," (Leuoisoiis rutilus, L.,) or 200,000 "jeleznitsa," (Alosa
oaspioa.)
4.-ESTIMA.TED VA.LUE OF THE FISHERIES IN THE CA.SPIA.N SEA.

The quantity and value of the fish which are caught every year in
the Caspian Sea and its principal tributaries, as well as the number of
seals captured in this sea, can be estimated only approximately. This
estimate amounts annually to the following:
'' Belouga," (Acipenser Huso,) 475,000 "pouds," (17,100,000 pounds;)
value, 1,288,000 "roubles,;' ($901,600 gold.)
'• Osetre" (Aoipenser GiUdenstiidtii) and '' Ohyp," (Aoipenser Sohypa,)
405,000 "pouds," (14,580,000 pounds;) value, 1,620,0Q0 '' roubles,"
($1,134,000 gold.)

64

REPORT OF COMMISSIONER OF FISH AND PISHERIES.

"Sevriouga," (Acipenser stellatus,) 65,000 "pouds," (2,340,000 pounds; )
value, 1,962,000 "roubles," ($1,373,400 gold.)
"Sterliad," (Acipenser ruthenus,) 50,750 "pouds," (1,827,000 pounds; )
value, 275,000 "roubles," ($192,500 gold.)
"Sazane," ( Cyprinus carpio, L.,) 200,000 "ponds," (7,200,000 pounds;)
value, 120,000 '' roubles,'·' ($84,000 gold.)
"S~udah" (Lucioperca sandra) and" Stchouka," (Esox lucius,) 2,650,000
"pouds," (95,400,000 pounds:) value, 2,450,000 "roubles," ($1,715,000
gold.)
"Lestche," (Abramis brarna,) 1,375,000 "ponds," (49,500,000 pounds; )
value, 1,275,000 "roubles," ($892,500 gold.)
"Beschenka," (Alosa pontica,) and "jeleznitsa," (Alosa caspioa,)
3,000,000 "pouds," (108,000,000 pounds;) value, 1,050,000 ''roubles, ,:
($735,000 gold.)
"Vabla," (Leuciscus r11.ttilus,) 600,000 "pouds," (21,600,000 pounds; )
"okoune," (Percafluviatilis,) 760,000" pouds," (27,360,000 pounds;) value,
500,000 "roubles," ($350,000 gold.)
"Som," (Silurus glanis,) 185,000 "pouds," (6,660,000 pounds;) value,
315,000 "roubles," ($220,500 gold.)
"Lososs,'' (Salmo salar,) 33,000 "pouds," (1,188,000 pounds;) value,
106,000 '' roubles," ($74,200 gold.)
"Belor;ybitsa," ( Coregoniu.J leucichthys,) 32,000 "pouds," (1,152,000
pounds;) value, 103,000 "roubles," ($72,100 gold.)
"Beluga" bladder, 5,500 "ponds," (198,000 pounds;) value, 600,000
'' roubles," ($420,000 gold.)
"Veziga," 4,000 "pouds," (144,000 pounds;) value, 70,000 "roubles,"
($49,000 gold.)
Sturgeon caviar, 139,000 "pouds," (5,004,000 pounds;) value, 1,390,000
'' roubles," ($973,000 gold.)
Caviar of Abramis brama and the two kinds of Lucioperca, 300,000
'' ponds," (10,000,000 pounds;) value, 300,000 "roubles," ($210,000
gold.)
Fish-oil, 50,000 ·' ponds," (1,800,000 pounds;) value, 150,000 '' roubles,"
($105,000 gold.)
Seals, 100,000 "ponds," (3,600,000 pounds;) value, 150,000 "roubles,"
($105,000 gold.)
Seal-oil, J 00,000 "ponds," (3,600,000 pounds;) value, 350,000 "roubles," ($245,000 gold.)
The grand annual total is therefore 13,000,000 '' pouds," (468,000,000
pounds,) representing a value of 15,000,000 "roubles." ($10,500,000
gold.)
.
5.-FISHING-BASINS OF THE CASPIAN SEA.

The Caspian Sea forms four fishing-basins: 1. The trans-Caucasian;
2. The territory of the Terek Cossacks and the inhabitants of Mangyschlak ; 3. The territory of the Ural Cossacks ; 4. The basin of fisheries
belonging to the state.
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The trans-Caucasian fisheries.-Thisbasin contains four fisheries; those
of Salyan and of Kizil-Agatch being- the most important. The fishery
of Salyan, to which the "vataga" (fishing-establishment) of BojiiPromysl or Providence •belongs, extends from the mouth of the Koura
to the town of Salyan, where the river Akoucha leaves the Koura to
follow its own course to the sea. At this point thefishery ofKizi.l-Agatch
is located. The fisheries extend fifty'' versts 11 (about twenty-nine miles)
from the sea-coast. Above Salyau, on the Koura and on the Arape, the
fisheries of Mougane, Ohemakha, Elizabeth pol, and Arase are found. The
waters of Bakou extend from the mouth of the Alatcha'i to .Mount Akh
Syvir, comprising a fishing-ground in the sea as far as :fifty "versts"
(a.bout twenty-nine miles) fr,om the shore, as well a.s the seal-hunting
in the islands. The fisheries of Kouba commence at the mouth of the
Samouch and extend to the district of Ra,kau.
The government a ways leases out the trans-Caucasian fishing-basins
for a period of eight years; the contracts being ma.de at Tifl.is. From
1846 to 1854, the amount of rent received by the government was only
180,000 "roubles," ($126,000 gold.) It then rose to 320,000 "roubles,"
($224,000 gold;) then to 385,000 "roubles," ($269,500 gold;) and at the
present time it amounts to 390,000" roubles," ($273,000 gold.) The person who rents a fishery keeps Tartar and Russian laborers at a fixed
monthly salary, amounting, from 1846 to 1854, to 4i "roubles," ($3.15
gold.) He also supplies the laborers with food, fishing-implements, and
boats. Besides their fixed monthly pay, li "kopecks" (not quite one
cent) is given for each sturgeon that is caught.
At the " vataga" (fishing-establishment) of Bojii-Prornysl, fifteen
"versts '' (eight an<l a half' miles) from the mouth of the Koura., and in
the Akoucha, there are bars formed by poles and stakes driven into the
bed of the river, forming a curve<l line fr:om one shore to the other. In
every bar, openings areleft3" sagenes" (21 feet) broad, caned" gates," for
letting boats and fish pass: But, contrary to the regulations, these open.ings are 1rnnally closed by means of stationary nets. Fishing is al ways
very good in all the space between the bar and the sea. People fish
here with hooks, stationary lines, "palangres," and with large and small
nets arid seines. The lines, being furnished with pointed hooks, which
are not baited, are either held up by floats or are ballasted and arranged in
rows. The fish coming from the sea are caught on the numberless hooks,
and are taken up by the fishermen, who patrol all the rows of lines regularly. Besides these implements, stationary and fl.o~ting nets are also
use.d. For catching the "som,'' (Silurus glanis,) the so.\caUed "eissauge ''
(very large nets) are employed. The "som" is only fished for in the
spring; during the other months of .the year it is entirely 'ueglected, because a great deal of salt is required to preserve this extraordinarily fat
fish, and much fuel to extract the oil, both of which articles are scarce
and expensive. In the autumn, the "chemaya" (Aspius clupeo¥des) is
caught by means of floating nets, the thick part of which is made of
5 F
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silk. Seines are but rarely employed for catching scaly fish, and this
is only done in the Upper-Koura.
The person who rents a fishery is bound by bis contract to fulfill the
following obligations: Fishing is prohibited from the 1st of June to the
1st of August. During this period, the gates of the bar must remain
open ; and it is forbidden to put any lines or nets there, iri order that
the .fish may be enabled to come up from the sea and reach their spawning-places. A fine is imposed for breaking this law, amounting to 1,000
''roubles" ($700 gold) the first time, 2,000 "roubles" ($1,400 gold) the
second time, and, if it occurs a third time, the contract is annulled. If
the lessee erects new bars of his own accord, he is punished by having
his building-material confiscated; in case (?f a second offense, he pays a
fine of 2,000 "roubles'' ($1,400 gold) the first time, and 4,000 "roubles"
($2,800 gold) the second time. If he receives permission to construct
fishing-parks, bars of stakes, or nets, he must leave two-thirds of the
breadth of the river·open if _h e has any competitors farther up the river;
and, if this is not the case, only one-sixth part. In navigable rivers,
bars of any kind must not occupy more than one-fourth of the breadth
of the river. Moreover, it is forbidden to obstruct rivers, branches of
rivers, mouths of rivers, and lakes with apparatus of this kind.
Finally, to allow the fish to ascend the rivers easily, it is not allowed to
cast a second seine before the first one has been taken on shore.
The lessee procures the necessary salt for preserving fish and for preparing caviar from the government salt-depots. In the district of
Bakou and in the region of the salt-lakes of Salyan, salt costs 12
"kopecks" (about 7 cents) a pound. The lessee cannot get more than
130,000 "pouds," (4,996,000 pounds;) but he has the right to buy salt
at Astrachan or other cities of the empire.
According to the exact statistics of M. Danilevsky, the trans-Caucasian fisheries yielded during the period from 1848 to 1855-the following:
Number of fish caught.
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Caviar.
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-1848
1849
1850
1851
185J
1853
1834

26, 522
30,005
31, 969
28,484
3-l, 08()
31,781
24,721

I

Pounds.
952,792
1,083,420
1, 150, 784
1,025,424
1, 227, 204
1, 144, 224
889,956

" Belouga " bladder.
"Pouds.''
533
567
657
586
690
G17
5:!l

Pounds.
rn, 1s8
20, 412
23, 652
21, 0!.16
24,840
22,212
19, 116

"Veziga."
" P ouds."
i24
";70
880
767
850
820
720

Pounds.
26,064
27,720
31. 680
27,612
30, 600
29,520
25,920

"Balyk."
" Pouds. "
278, 786
312, 036
323,207
300, 59;1
281, 833
264, 659
304,342

Pounds.
10, 036, 29!>
11, 23:1, 296
11, 635, 452
10, 821, 148
10, 145, 988
9, 5:!7, 724
10, 956,312

Fisheries in the territory of the Terek Cossacks and of the inhabitants
of 111crngyschlalc.-This basin comprises two districts, that of Tcbetchene
and that of Bakhtemir. The former extends eleven '' versts" (about
six miles) along the coast; the iatter fourteen "versts" (about eight
miles) from the Gulf of Bakhtemir to the possessions of the Schamkal of Tarki. In the sea, the extreme limit of ~he two districts is
seventy-six ~, versts" (about forty-four miles) from the coast.
The right to fish in these waters belongs both to the OoEsacks ·of tbe
Terek, and to those fishermen who, by paying a certain sum of money,"
receive a permit from the military authorities.
The fishing-basin of the inhabitants of the Peninsula of Mangyscblak in the northeastern portion of the Caspian Sea extends from
Cape Tiouk-Karagane twenty-five '' versts" (fourteen miles) toward
the north, and the same distance toward the west. It bas an area of
six hundred and twenty-five square "versts," (about two hundred and
seventy-three square miles.) On1y the inhabitants have the right to
fish here.
Fisheries in the territory of the Ural Oossacks,-Thjs exceedingly
rich basin comprises (a) the river Ural, to a length of six hundred
'' versts" (about three hundred and forty-frrn miles) from its mouth to
one hundred "versts" (about fifty-seven and one-half miles) above the
city of Uralsk; (b) part of the Caspian Sea from the mouth of the Ural
extending eighty-eight " versts ,: (about fifty and a half miles) to the
west, and seventy-eight "versts" (about forty-five miles) to the east,
and having a depth of 7 " sagenes," (16 feet 4 inches;) (c) all the rivers
and lakes in the interior of the territory; (d) a great lake, called
Tcherkalskoe Mortso in .the Kirgllize steppe, which is connected with
the sea.
All these waters are the undisputed ·property of the army of Ural
Cossacks. The fishing-regulations are very old, and have, till the
present time, been kept up by tradition an<l custom. The military
authorities see to it that these regulations are strictly enforced. For.
ernry kind of fishing-industry, the military authorities publish regulations, stipulating the time of opening and closing the fisheries, the
different formalities, conditions, &c .
.A~s soon as the Ural is free from iee, the spring-fisheries commence.
In the river, "sevriougas" (Acipenser stellatus) are caught with floating
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nets; sturgeon are caught in the sea; and scaly fish in the Tcberkalskoe
Mortso. Fishing in the river is prohibited from the middle of June till
the middle of August. The sturgeon appear in great numbers in the
Ural in the month of July to seek refuge in the" yatoves," (deep places,)
to which they, however, do not retire till October. The autumn-fisheries commence about the middle of August, first with stationary nets,
then with floating nets and seines, and last till November. As soon as
the Ural is frozen, they begin to catch the sturgeon under the ice by
means of hooks and fish-gigs,(" bagrenie ;;') and scaly fish with seines in
the river, and with stationary nets in the sea. Hook-fishing lasts _till
the middle of January, while nets are used till the first of March.
In order to allow the fish to enter freely into the Ural, fishing in the
sea just at the mouths of the river is prohibited over an area eighty
"versts". (about forty-six miles) long, and forty "versts" (about twenty.
three miles) broad. Outside of this area it is allowed to place "palangres" perpendicularly on the shore for catching sturgeon. The number of" palangres "· is fixed beforehand, and the most favorable locations
are distributed by casting the lot.
In autumn, they fish in the lower part of the Ura.I over an extent of
two hundred and eighty "versts," (about one hundred and sixty-one
miles;) and 8,000 Cossacks, with 3,000 boats, a.re engaged in this occupation. The whole stretch is marked off into fifteen divisions. There
is always one seine, with wings, to every two boats. The boats at first
go slowly down the river in regular order, then, as they approach the
"yatoves," (deep places,) where the fish congregate, all the boats use the
oars to their utmost capacity, in order to arrive first.
After the "yatoves" of one division haYe been exhausted, they pass
to another division, and so on in order. While the Cossacks go down
the ·r iver in their boats, the merchants follow them along the shore,
accompanied by wagons, on which the fish, which have been bought by
them, are placed. Salting is carried on on the spot, as well as the man~facture of fish-glue (isinglass) an<l of caviar.
.
From the city of Uralsk to the Cossack village of Antonov, people
fish in the Ural under the ice with hooks and fish-gigs. This fishery is
also carried on by divisions appointed for every fishing-day. The hook,
called '' bagor/' is a fish-gig with a pointed steel book attached to a
wooden handle. Fishing with books is the favorite occupation of the
Cossacks. Even the poorest among them can take a part in it; for the
whole outlay consists of a hook, a sleigh drawn by a horse, and the
necessary food and fodder for one day. At this season of the year, the
price of fi sh is high, so that fishing becomes a very profitable occupa.
tion. Chance, however, bas a good deal to do with success in this mode
of .fishing.
The fi shermen form associations ('' artelles ") of from six to :fifteen
merubers, and divide the fish among them.
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The value of these fisheries (by book and by net) may be estimated
with certaiuty at 400,000 "roubles" ($~80,000 gold) per annum.
The annual reve.nue of the fisheries of the army of Cossacks of the Ura]
is 1,200,000 "roubles," ($840,000 gold.)
JI'isheriesofthegovernment.-The following localities belong to the vast
basin of government-fisheries: (a) the Volga, with its tributaries from the
city of Kamychine, in the district of Saratow, to the sea, which includes
an area of 15,900 square" versts," (about 7,000 square miles,) with 135
. fishing-establishments, (" vatagas ";) (b) those portions of the sea in
which fishing is free, according to the imperial decree of May 25, 1865.
This part of the sea is divided into seven fisheries: 1. The southwest
fishery, from the northern frontier of the territory of the Terak Cossacks
to it point on the coast five "versts" (almost three miles) from the mouth
of the Talovka, with an area of 1,501¾ square'' versts," (about 657 square
miles;) 2. That of the buoys of the Terek, from the boundary of the preceding division to five "versts" (almost three miles) beyond the mouth
of the Prorva, with 1,252½ square'' versts," (549 square miles;) 3. That
of the west from the boundary of the preceding division to the Island of
the Four Hills, with 4,206½ square "versts," (1,844 square miles;) 4.
That of the buoys of the Volga in front of the mouths of the river from
the Island of the Four Hills to the eastern extremity of the great gulf
of Sinoye Mortso, with 3,655¾ square "versts," (1,720 square miles;) 5.
That of the northeast from this gulf to the western limit of the waters of
the Ural, with 11,054 square'' versts," (4,047 square miles;) 6. Tllat of
the Ernba, from the eastern limit of the waters of the Ural to the :fishing-basin of the inhabitants of l\fangyschlak, with a surface of 60,596
square '' versts," (22,667 square miles;) 7. The division of the high sea
and the waters that wash the eastern coast of the sea to the river A trek,
which forms the boundary-line of Persia; the extent of this division
bas not been exactly measured.
All tuese divisions, not including the seventh, have an area of 82,267
square'' versts," (32,286 square miles.) If one adds 15,914square ;, versts"
(3,398 square miles) of river-fisheries, the fourth fishing-basin comprises
an area of 98,181 square "versts,'' (35,684 square miles.) It includes, at
least in part, the districts of Saratow, of Astrachan, of Orenburg, of
Stavropol, and of Daghestan. The administrative authorities have
their seat at Astrachan. They were constituted by an imperial decree
of the 25th of May, 1865, and are called "Administration of the fisheries
and of the seal-hunt." This administration belongs to the ministry
of domains, :md it has officers appointed to secure the strict ob~ervance
of tlrn :fishing-regulations. It also makes out the contracts and receives
the paym(jnts for fishing-permits.
Not only are the river-fisheries of private individuals subject to the
regulations, but also the :fisheries of the cities, convents, and villages,
as also those of the Astracllan Cossacks.
The river-fisheries of the Terek are leased out by the chamber of do-
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mains at Stavropol for the annual sum of 28,000 '' roubles," ($19,600
gold.) The leases of the other fisheries yield the following sums: those of
Prince Dolgorouki, 7,000 '' roubles," ($4,900 gold;) of Count KouchelewBezborodko, 22,626 "roubles," ($15,838.20 gold;) of the Astrachan Cossacks, 29,574 ''roubles," ($20,701.80 gold;) of the convent of Tchourki,
7,500 "roubles," ($5,250 gold;) of the city of Astrachan, 1,863 "roubles,']
($1,304.10 gold.)
The government possesses in the Volga and its several branches, as
well as in the innumerable lagoons and small brooks, ('' yiryks,") sixtythree fisheries, which are leased separately. The lease is for seven
;years; the price of the lease amounting to 248,839 '' roubles," 32 ' 1 kopecks," ($174,187.51 gold.)
The administration of the fisheries issues special permits for fishing
in the sea. The price of these permits varies, and depends as much on
the season of the year as on the locality where people desire to fish.
Every boat must have its permit. In the spring, the permit costs 20
"roubles" ($14 gold) for fishing with stationary nets; in the autumn, 30
'' roubles," ($21 gold;) and for the whole year, 50 "roubles/' ($35 gold.)
For fishing with seines, a permit is required for each seine, which costs
100 '' roubles" ($70 gold) a year, and 59 '' roubles" ($35 gold) for half a
year. The seal-hunters pay for an annual perm'it 6 "roubles," ($4.20
gold,) and for a half.yearly permit 3 "roubles," ($2.10 gold.) A permit
for fishing in winter costs 25 "roubles," ($17.50 gold;) but those who
have already a permit for the whole year, or two permits for six months
each, receive the winter-permit gratis.
·
There are in these waters every year about 14,000 fishermen, with
3,000 large sail-boats.
Immediately in front of the mouths of the Volga, the limit of fishing
is indicated by twenty-two lines of buoys. These lines are formed by
beacons, or buoys, placed from 120 to 150 '' sagenes" (840 to 1,050 feet)
apart, in the direction of 32 degrees southeast, and extend into the sea
fifty "versts," (twenty-eight miles,) with a depth of 3 '' sagenes,'' (21
feet.) These lines are distant from two to six "versts" (about one and
one-fourth miles to three and one-third miles) from each other. The
two lines of buoys established before the mouth of the Terek follow
the direction of 45 degrees northeast, and go out into the sea sixty
"versts," (thirty-four and one-half miles,) with a depth of 4 "sagenes,'
(28 feet.) '' Corridors," ·as they are called, from five to ten " versts"
wide, (about three to six and one-third miles,) form openings before the
mouth of the rivers to let those fish pass which are leaving- the ~ea to
ascend the rivers. Fishing in these ''corridors" is prohibited. In the
space l)etween the lines, the :fishermen can follow their vocation till the
sea reaches the depth of 1 "sagene," (7 feet,) which is the case at abont
twelve H ver ts" (almost seven miles) out at sea, but onls- with "palangres; " while farther out at sea, at a depth of 3 " sagenes," (21 feet,)
they can use " palangres" and stationary nets. In the first case, the
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permit costs 30 "roubles" ($21 gold) in the spring; 20 "roubles" ($14
gold) in the autumn; and 50 "roubles" ($35 gold) for the whole year;
in the second case, 70, 50, and 100 "roubles," ($49, $35, and $ 70 gold.)
The fishing implements must be placed parallel with the lines of buoys.
The rows of ''palangres" are 22½" sagenes" (147½ feet) apart, while the
space between the rows of boats must be 135 '' sagenes," (945 feet.) On
an average, there are 5,100 fishermen, with 1,700 boats, employed
annually in the fisheries among the buoys of the Volga.
Table of income from the governmentjisherie.s during the yem·s 1867-1872.
Income from the sale of
permits.
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5~ 28, 211
46 30,656
01 :.24, 184
62 23,486
1217, 421
HJ 30,359

80½ 461,577
82 ,150, 352
30 4:29, 310
82 448, 186
67 444, 983
84 497, 327

05 323, 103
59315,246
14 3UO, 517
75 313, 730
323ll, 488
511348, 129

93½
82
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71
31
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The taxes on seal-oil are paid by persons who buy the seals from
the huntsmen as soon as these have returned from the sea to the
mouths of the Volga. The taxes are paid as soon as the huntsman has
sold his seals, or at the time when the buyer, after having notified the
fishing.administration, gets ready to ship the casks of seal•oil. The
tax is 30 "kopecks" (21 cents) for each "poud" (36 pounds) of seal•fat
or seal•skins; and 40 "kopecks" (28 cents) for each '' pond" (36 pounds)
of oil.
Table showing quantities of oil and skins 1·egistcrtd at the offices of the administration of
fisheries.
Oil.

Skins.

Years.

American
Rus,;nn [Amecican
weight. Number. weight. weight.

Russian weight.

I

1867 ..• ••••. 93,395 "pouds" 15 pounds . ....•.............
1868 ......•. 104, 161 "pouds" 5 pounds ...... ............
1869 ........ 81, 979 " ponds" 30 pounds ..................
1870 . ....... 78, 790 "pouds" l 5 pounds ........•..........
1871 ..•..... 59, 154 "pouds "'25 pounds ............... ....
1872 ..•..... 102, 874 "ponds"
------·--- .

--------

Pounds.
3, 3fi2, 235
3, 749, 801
2,951,274
2,836,455
2,129,569
3,703,464

131, 723
150,947
128, 701
137,030
90,468
156, 759

"Pouds." Pou.nds.
12,667
14. 786
11, 915
12,674
8,454
13,692

456, 012
53-2, 296
428, 1)40
446,264
304,344
492, 912

Whoever introduce~ dead seals as contraband articles, or ciandestinely sells or buys them, pays a fine triple the amount of the tax on
seal.oil.
·
The fishing.regulations also impose fines for illicit fishing in the sea.
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Tl.ms, for the use of floating nets there is a fine of 20 "roubles," ($14 gold,)
aud the fishing-implements and tpe fish caught are confiscated. Any
person fishing in the '' corridors," where fishing is prohibited, pays
double the amount of an annual permit, either 100 or 240 "roubles,
($70 or $168 gold.) A person who is fined for the third time has not
only to pay the fine, but is deprived for ten years of the right of fishing
within the limits .of the buoys. Persons using forged permits are
arraigned before the criminal court. When a permit has ruri out, it
must be delivered at the. offices of the fishing-administration, and, if
this is neglected, a fine of 5 "kopecks'' (3½ cents) must be paid for each
day of delay, till the maximum of 3 "roubles" ($2.10 gold) is re~whed.
The river-fisheries of the government are subdivided into a certain
number of small fisheries, which are leased. This, as well as the liberty
of fishin g in the- sea, the system· of buoys, and the fixing of certain
periods when :fishing is prohibited, bas fully proved its beneficial influence and great usefulness~ Formerly, there were at Astrachan only
seven houses which dealt in fish and :fishing-products; at present, there
are in that city about thirty hrge and small fishing-houses, which compete with each other, not only in the preparation of fish and the different
articles prepared from them, but also in the sums they pay to their employes and laborers. Poor fishermen-and their 1mm ber is very greatwho have commenced with but little, have been favored by fortune, and
many of them have become the independent proprietors of large fishinghoats, on which numerous laborers earn a safe and gooct living. The
prices paid by the fishing-houses are just double that which they were
formerly. · The system of buoys facilitates the passage of fish into the
innumerable currents which form the mouths of the Volga, so that they
cannot only reach the spawning-places, but ascend as high as the fisheries
located beyond Kamychine in eight districts of the Volga basin. Special
officers watch zealously over the strict observance of the new fisbingregulations, and the important process of spawning can now go on with. out the slightest risk of being disturbed.
An improvement, which is very desirable, and which bas not yet
been carried out, is the total abolition, or at least a great diminution,
of the tax on salt. If this were done, the fish would be better salted,
and certain kinds, which now, on account of the high price of salt, are
not salted at all, would become an eagerly sought-for article of commerce. The Astrachan fisheries use at present not less than 2,500,000
"pouds" (00,000,000 pounds) yearly. The duty on salt is 30 "kopecks"
(21 cents) on the "poud," (36 pounds.)
6.-FISHING-IMPLEMENTS.

The implements used by the fishermen of the Caspian Sea are various
kind of nets, "palengres," hooks, and :fish-gigs, which generally resemble tho ·e used in the l\Iediterranean, and are of ancient origin.
Stationary nets.-The nets that are in use are stationary nets float-
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ing nets, seines, and cast-nets, ('' eperviers.") The fishermen and proprietors of fisheries buy the 11u1,terial for tbe nets, viz, twine, thread,
small cords, cor:ds, &c., from the Astracban merchants, who get the:n
from Nijoi-Novgorod, Kazan, and Saratow. Tliey use for sturgeon-fishing in the sea nets which are 12 "sagenes" (84 feet,) long an<l 4 '• arsheeri.s" (9 feet 4 inches) deep, made of five-ply or six-ply thread, with
meshes 3½ to 4 inches square, and furnished with floats and leads.
These nets are laid as deep as 4 '' sagenes," (28 feet.) Generally, from
20 to 40 are joined, and sometimes even as many as 80 or 100, so as to
form a straight line extending several•' versts." The whole line of nets
is held up by bolt-ropes on a row of stakes, which are driYen . into the
bottom of the sea. Fishing with stationary nets continues from April
till the end of May, and from August till the beginning of October.
During the second part of the autumn and in the winter, they are but
rarely used.
For catching the great sturgeon, ("belouga,'~) especially
the winter,
large nets 12 "sagene;,3" (84 feet) long and 6 '' arsheens "(14 feet) deep,
are used, with meshes 8 inches square.
In the lagoons, and in the narrow channels (" yeryke ") connecting
them, as well as in the mouths of rivers, stationary nets are also set for
catching sturgeon and uifferent kinds of scaly fish. According to the
regulations, these nets must be set in such a manuer as to leave onethird of the river unobstructed. The nets for catching scaly :fish are
made of 3 and 4 ply threads; are likewise 12 "sagenes" (84 feet) long,
but not more than 2 "arsbeens" (4 feet 8 inches) broad. The meshes
are of different sizes. For Lucioperca sandra and Litcioperca i,olgensis
and Abrarnis brarna, they measure 2½ inches; for other s.maH scaly fish,
1½ inches; and for Ooregonus leucichthys, 4 inches. In places that are not
very deep, these nets are attached to poles, while in deep places they
rest on stationary stakes.
Among the stationary nets must also _be classed the sweep-nets made
of from four to seven osi.er hoops of different diameter, co,Tered with a
net forming a sort of hood over them. The circle which forms the entrance, and to which the hood and the wings are attached, has a diameter of from i to I½" sagenes," (5 feet 3 inches to 10 feet 6 inches.) Tl.Je
other circles, whose diameter diminishes gradually, are 1 to liz '' arsheens"
(lfoot 8 inches to 2feet6inches) apart. Thenetextendsl½ "arsheeus"
(1 foot 8 inches) beyond the smallest circle forming the last bag; or,
ending in a leap between the :first and third circle, there is another net
inside, in the shape of a funnel or truncated cone, calle~ "straight entrance," (" goulet" in French,) whose inner opening, 4 inches broad,
allows the fish to pass into the leap or bag. This entrance is kept open
by means of cords. Each wing of the sweep-net is from 1½ to 3 "sagenes ~, (10 feet 6 inches to 21 feet) long, and the meshes are from 1½ to
2 inches square. The nets, which are fixed to poles, are placed in such
a manner that the opeuing, like an enormous mouth, faces the fish,
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which are going up the river. Several sweep-nets are usually placed
side by side in such a manner that their wings form sharp angles. It
is strictly forbidden to obstruct the whole breadth of the river, or . the
whole extent of a :fishing-ground with a row of sweep-nets.
These nets are generally used in the winter; while, in the summer,
small sweep-nets with one wing are used, chiefly for catching "som,''
( 8ilurus glanis.)
Floating nets.-The use of :floating nets iu the sea is strictly prohibited, because during the summer-months immense schools of sturgeon leave the sea to spawn in the rivers. It has sometimes happened
that sturgeon have been caught in this manner, and . for want of laborers and salt have been thrown into the sea after their roe and their
swimming-bladder had been taken out. Whenever the officers of the
:fisheries find a :fisherman with :floating nets in the sea, they confiscate
his nets and the fish he has caught, and make him pay a fine of 2~
"roubles," ($17.50 gold.)
The :floating nets are from 12 to 15 " sagenes" long, (84 to 105 feet,)
with meshes 4 inches square, of which 28 or 32 go to one net. The
floats consist of wooden blocks one "arsheen" (2 feet 4 inches) long,
cut in the shape of a spatula, and attached to cords, which are tied to
the upper bolt-rope of the net, so that they can be lengthened or shortened at will, according as the school of fish keeps at a certain depth or
near the surface. 11hese nets have no lower bolt-rope and no leads.
Two nets are generally tied together longitudinally, in order to double
the total depth 'of the leap to 56 or 64 meshes. Every boat carries from
30 to 80 nets, which, bound together end to end, and thrown into the
sea, form a wa.11 of meshes several " versts" in length ; and this, attached to one of the boards of the boats, is dragged along with the
boat, while the latter is driven by the wind, till it extends facing tlle
school of the advancing fish. Frequently, two boats keep the nets
extended between them, and move with full sail to meet the school
of fish.
In the Volga and its various branches, as also in the Ural, :floating
nets are used only for catching tlrn several kinds of sturgeon. In the
Terek, the "chemaya" (Aspius clupeoides, Pall.) is caught with simple
floating nets, aud in the Koura with silk nets. Floating nets in the
shape of a bag are used in the Koura and the Volga for catching the
"sorn," (Silurus glanis.)
The :floating nets in the Volga have different names. For catching
the "belouga," ( Acipenser huso,) they use the "pogonaYe" nets that are
150 "sagenes '' (1,050 feet) long and from 7 to 11 "sagenes" (49 to 77
feet) broad, having meshes 6 inches square. For catch ng the sturgeon.
and the" evriouga," (A cipenser stellatus,) they use, immediately after the
ice has broken up, tue "samoplavy;" arnl from the end of May to the
middle of June, the "svintchatki;" then, immediately after the ri ing of
the ea, which occur in July, the "rejaki." The first-mentioned nets
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are 90 "sagenes" (630 feet) long and 33 meshes broad, each of whicbjs
4½ inches square. They have no lower bolt-rope. The "svintchatky"
are from 60 to 130 "sagenes" (420 to 910 feet) long, and have two leaps,
one of which, the outer, is woven with large meshes of 6 inches, and the
other, or inner, with meshes of an inch and a half. One of the ends of
the net has a float of reeds or of wood attached to the net by means of
a cord 2 "arsheens" (4 feet 8 inches) long, while the other end is at'tached to the boat. The fisherman who is in the boat allows himself to
be driven by the current, and is careful to see that the net and the float
always follow in a straight line, and at an equal distance. The fiRh,
which throw themselves on the net, go through the great meshes of the
outer leap, and then find themselves caught in the inner one. The
'' rejaki" are 90 "sagenes" (630 feet) long, 2 '' arsheens '' (4 feet 8 inches)
broad, and have meshes 3½ inches square, and a lower leaded bolt-rope.
In the Volga and its several branches, fishiug is prohibited from May
15 to July rn, except with "palangres," and a seine of 50 "sagenes,"
(350 feet,) which the :fishermen drag to and fro, running about on foot
in the bed of the river in places which are not -very deep, thus catching
small, scaly fish. The :fishermen are, moreover, authorized to catcll
sturgeon for their own use, between the city of Tcharno'i-Yar and the
sea; by means of floating-nets 90 "sagenes" (630 feet) long and 1
'' sagene" (7 feet) broad. This fo;hing is permitted from June 15 to
July 15.
'The floating nets used in the Koura for catching the "chemaya ''
(Aspius clupeordes) ha-ve meshes 1½ inches square and are 12 "sagenes"
(84 feet) long. Instead of floaters, the :fishermen use hollow pumpkins.
The bag nets for catching the "som" (Silurus glanis) have meshes 2½
inches square. The bag itself is 12 "sagenes" (84 feet) long and 5
·" arsheens" (11 feet 8 inches) broad. Jn the Volga, these nets are used
for fishing only in the spring and fall, and in the Koura, in January and
Februa,ry.
Seines with ba.g8.-In the Volga and its tributaries, large seines
(''eissaugueR ") are used, measuring from 300 to 400 "sagenes," (2,100 to
2,800 feet,) whose bag is from 6 to 12 '' sagenes" (42 to 84 feet) long,
with meshes one inch square. The meshes of that part of the wings
which is nearest to the bag have the same dimensions, while those
farther removed from it are from 1¾ to ~¼ inches in size. The wings
are not of the same length. That which is cast first, the '-coast-wing,"
as it is called, measures only 50 "sagenes," (350 feet,) while the other,
which is cast so as to form a crescent, measures from 250 to 350 "sagenes,''
(1,'7 50 to 2,450 feet.) The seines are miecl for catching Luciopercct sandra
and Lucioperca volgen8is and Abraniis bra·nia. It is llO rare occurrence
to take 30,000 to 40,000 fish at a single haul. From the middle of l\1ay
till the beginning of July, seint>s are not used, because the banks of the
river are overflowed and the current is exceedingly strong.
Two boats are absolutely required for this fishing; one of them, the
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"nevodnik," does nothing else but cast and haul in the nets; while the
other, the "rybnitsa," takes the fish which have been caught to the
fishing-establishment, ("vataga.") The ." nevodnik" is manned by 8 or
12 fishermen, wit.h a pilot, who directs the fishing, and has the general
superinten<lence of the whole. On board the" rybuitsa," which has two
masts and is 36 feet long, there are 7 men, one of them being a pilot.
It can carry 1,000 '' pouds" (36,000 pounds) of fish. A "rybuitsa"
costs from 150 to 250 "roubles," ($105 to $175,) and a "nevodnik,''from
100 to 200 "roubles," ($70 to $140.)
The places in . the river where seine-fishing is to be carried on must
have a uniform and even bottom, so that the nets can be dragged with
an even movement, and may not be exposed to the danger of tearing.
According to the regulations, tbere can be only two seines in one and
the same place, w bile the number of fishermen is also limited; for there
must not be more than one fisherman to every 20 "sagenes" (140 feet) of
net. The fishing-places must moreover be one'' verst" (3,500 feet) apart.
]for catching the "Astrachan herring," (Alosa pontica and Alosa caspica,)
the number of nets is not limited; but, according to the regulations, the
meshes of the bag of the net must measure three-eighths of a'' verschok,''
(little more than half an inch,) and those of the wing I¼ square inches.
From the 15th of April till the 15th of May, these schools of herring are
so numerous that the fishermen attach a second bag to the first, then
again a third one to that, and do not draw the net on shore, but take the
fish out with a hand-net and throw them into the "rybnitsa."
In tlle sea, at a depth of from 5 to 7 feet~ and especially in the spring and
autumn, sei11es are used measuring from 300 to 400 "sagenes, (2,100 to
2,800 feet,) and the fish caught are chiefly Lucioperca sandra, Litcioperca
volgensis, and Abra1nis brarna, which at this time arrive in vast schools.
The wings of the seine are of equal lengths. As soon as the approach
of a school of fish is announced, the" rybnitsa" casts anchor, while the
"nevodnik" uses all its oars or sails going toward the school and gradually casting the nets. On board the "nevodnik," there are a pilot, six:
rowers, and two laborers. When the net bas been cast, the " nevo<lnik ''
joins the "r_ybuitsa," to which one of the ends of tlle seine is attached,
and, all hands assisting, they begin to draw the net into the '· nevodnik."
This last-mentioned boat is placed at a distauce of one " arsheen" (2 feet
4 inches) from the "rybnitsa,~' to which it is joined by strong transverse
sticks. The net is drawn back underneath the hull of the "r_ybuitsa."
This must be done in an e,·en manner, without any sn<lden jerks. In
order to dep1fre the fish of every means of escape, the net is drawn in
snch a manner that the lower bolt-rope of the two wings slightly grazes
the out i<le of the boat. For this purpose an iron implement is used,
baped like a heart, to the pointed end of which a long cord is attached.
People fish only by daytime, and <luring the night tlle boats are drawn
on bore. It is very intere ting to see the fishermen go out into the sea
to earcll for a school of fish. The experienced pilot who leads the ex1
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peclition stands at the prow of the boat, constantly sounding the water
with a long pole, to ascertain the presence of a school, or to see whether
one is approaching. He also gives the sign as soon as he thinks the
moment bas come for casting the nets. Generally, the whole school is
caught.
Cast net.)-These nets are chiefly used on the southwestern coast
of the Caspian Sea, at Lencoran, and in the bay of Enseli. They
are made of silk, and small scaly fish, and even roe, are caught with
then;i.. Tbe cast net is a round, conical net. If taken up in the middle,
it assumes the shape of a funnel, the lower opening having a diameter
of 5½ ·' arsbeens," (12 feet 10 inche·s ;) while in the middle of the net,
which forms the apex of the cone, there is a thin cord 8 '· sagenes" (56
feet) long. A slack silk rope is attached to this, ending in a noose,
through which the hand can be easily passed. The opening is edged
with a strong bolt-rope of the thickness of a finger, which is ballasted
by sma11 leaden tubes 6 inches long and 3 inebes apart.· In the spaces
between the leads, cords 10 inches long are attached, with one end to
the bolt-rope and the other to one of the meshes of the net above the
bolt-rope. Thereby, the lower portion of the net hangs in the shape of a
bag below each one of these cords, and the leads gradually approach
each other. This is the old cast-net with blouses, or pockets.
When the net is cast, it spreads at first like a disk at the bottom
of the water; then, as soon as the cord is drawn, the vertical cords are
brought nearer together, and close the opening like a· purse. The net
thus forms folds, and the fish, which are underneath, get entangled in
the meshes. It requires a certain degree of skill to cast the net. It is
done in the following manuer: The fisherman puts his left wrist in the
noose, holds a portion of the net gathered in his left band, and with his
teeth takes hold of the cord with the leads. At the same time he gathers on his right arm about one-third of the extent of the net forming its
opening, in such a manner as to let the end hang below the arm, while
the remainder hangs down in front of bis body. In this position, he
seizes with his right hand the cord with the leads, describes a semicircle
toward the left to give force to bis throw, then turns quickly to the right,
and, slackening the cord which he holds between his teeth, casts the net
into the water with all his strength. The cord, weighted down bv the
leads, immediately sinks to the bottom, and the net, completely exte~ded
.
catches the fish which are below. In order
to draw it back, the :fish-'
erman lifts the net gradually by means of the cord, whose end he ha,s
not slackened, turning alternately to the right and to the left in order
to bring the leads together more easily, and winds up by drawing in the
whole net as rapidly as possible.
In order to attract the fish, smaU glittering stones, or little clay-ballR,
baited with worms, are thrown foto the water. Fishing with the cast-net
is only carried on during the night, and an even bottom, without stones
or trunks of trees, is absolutely required.
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"Palangres," cable-lines, (cablieres,) and botto·m-lines.-The cords,
thread, and twine required for manufacturing the "palangres" are made
in the villages and in some cities of the districts of Nijni-Novgorod and
Saratow, whence they are sent to Astrachan. The hooks are made of
wire and are barbed. These hooks are only used for the different species
of sturgeon. A thousand of these books for fishing in the sea cost, if
they weigh 3 "pouds," (108 pounds,) 17 '' roubles," ($11.90 gold;'') those
weighing 2½ '' pouds" (90 pounds) to the thousand, cost 12 '' roubles,''
($8.40 gold;) while the third kind, weighing 1½ "pouds" (5i pounds) to
the thousand, generally cost only 7 "roubles," ($4.90 gold.) In the rivers, books are used weighing 12 '' pouds," (54 pounds,) 1 '' poud" 10
pounds, (46 pounds,) or 1 •' poud," (36 pounds,) to the thousand; costing,
respe~tively, 5 '- roubles" 15 "kopeckst ($3.60½ gold;) 4 "roubles" 60
"kopecks," ($3.22 gold;) and 4 '' roubles" 40 "kopecks," ($3.08 gold.)
A ''bottom-line" is a cord of the thickness of a finger and 20 '' sagenes"
(140 feet) long, to which pieces of whip-cord are attached about as thick
as a quil1, 12 inches apart, and furnished with hooks. The floats are of
wood, 5 inches long and 2 inches broad. They are attached to the line,
the distance between them being equal to that from the end to the fifth
or sixth piece of whip-cord, making from twelve to fifteen floats to a
line of 10 "sagenes," (70 feet.) . From ten to fifteen of these lines are
usually tied together and placed at a depth of 3 "sagenes" (21 feet) or
more. They are kept in position by means of cords attached to stationary poles. In very deep places, anchors are substituted for the poles.
In the summer, they are only left in the water one week, while in the
other seasons they remain there two weeks. They are examined every
day~ and the sturgeons that have been caught on the hooks are taken
off. They are placed in the sea in a straig,ht line, and extend several
"versts." The sturgeons approach " these palangres," and, anxious
to pass through the free space8 between the pieces of whip-cord, are
caught by the hooks, and the more efforts they make to disengage
themselves the more do they bring the water in motion, and a larger
number of hooks enter their body.
The "bottom-line" used in the Volga for catching the "sterliad'
(Acipenser ruthenus) has usuall~T 200 hooks, attached to pieces of whipcord 11 inches long, and 15 inches apart, on the main line, which is GO
"sagenes" (420 feet) long. The hooks are made of wire, and a thousand of them weigh only 5~ pounds.
The "belouga" (Acipenser huso) is caught in the sea with'' palengre '
at a depth of from 70 to 100 "sagenes," (490 to 700 feet,) the line having a
diameter of half an inch and a length of 70 " sagenes." The hooks are attached to pieces of whip-cord, 1½ "sagenes" (lO½feet) long, and are much
larger, stronger, and thicker than those used for catching the common
sturgeon. A thousand of them weigh 3 "pouds," (108 pounds.) Tbe~e
hooks are baited with small, living, scaly fish, known by the name of" tarane ," (a local name for bait fishes of several kinds of Almia, Abrami ,
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Leuciscus, anrl Oyprinus,) whicharecaughtin the Volga immediately after
the ice breaks up. In order to keep these small fish alive, the fishing-boat,
which has sails, and is called "kouzovaya lodka," contains a large perforated box, which, by means of pumps, is constantly kept supplied with
fresh water. When the fishermen have exhausted their stock of bait,
they return to Astrachan. While the fishing is going on, the liYers and
the caviar of the '' belouga" are being prepared on board the boat.
Spinning-Unes and other irnplernents with hooks.-Th_e "belouga"
(Acipenser huso) is caught under the ice in the sea by means of large
perforated hooks of forged iron, baited with seal-fat. The hook is
attached to a thick cord 30 "sagenes" (210 feet) long, only half of which
is placed in the water, while the other half is rolled up at the edge of
a hole which has been made in the ice. The other end of the line is attached to a strong piece of wood placed across the hole, and the middle
of this line is tied to it with a thin thread, which tears as soon as a
sturgeon has bitten, so that the remaining portion of the line unrolls
and glides under the ice.
For catching the Silurus glanis in June and July, hooks are likewise
used, baited with living frogs. The following is the method: The fishing-boat is manned by two men. One rows and the other throws the
line, which is attached to a rectangular wooden lever; at the same time
he beats the water with a sort of shovel formed by a small piece of
plank, which is slightly concave, and which is attached to a handle.
This plank produces a peculiar noise, which attracts the Silurus, and,
seeing the frog, it seizes it, and finds itself caught.
The Coregoniis leucichthys is caught by means of the "blesna," which
consists of perforated hooks with a long shaft bearing a little tin fish,
or a flat piece of tin shaped like a fish. Scales of the Oyprinus carpio,
whose sparkling attracts the fish, are pasted on the flat part of the
hook.
, The Ural Cossacks use large steel hooks, sharply pointed and barbed,
for catching the sturgeon under the ice. The line is attached to the thin
e11d of a rod, whose length is in proportion to the depth of the river.
Frequently, several poles are tied together; in order that the hook may
descend vertically into the water, and may not be carried away by the
current, leads are attached to the rod a little below the hook. Small
poles are held in the hand, but generally they are evenly balanced on_
a tripod of wooden blocks or poles, at a convenient distance from the
bole in the ice. · Near this hole, an arch of osiers is stuck in the ice to
'
which the automatic apparatus is attached, by which, through a wooden
pin, the line is kept in the position which is required for this kind of
fishing-the thin end of the pole near the arch on the ice-and the hook
at the desired depth. Whenever a fish seizes the hook, the pin is pulled
out, the rod again becomes straight through the weight of its heavy part,
and so p~Jls the fish out. Camps, '' sidebki," of from 100 to 1,000 of these
~utomat1c arrangements may be seen every year on the ice of the Volga,
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The authorities of the Cossack army fix the time for opening the fishing-season. On the appointed day, Cossacks with ice-breakers, long
poles, and hooks, meet with their sleighs at the place which has been
designated, usualiy near the deep places, "yatoves," where the sturgeon are hiding for the winter. When all have arrived, they place
tlleir sleighs -in a row, and wait for the signal in the most profound
silence. A cannon-shot is heard, and all the Cossacks rush on to the
ice with the greatest emulation. Each one selects his place, rapidly
works· a bole in the ice, and plunges his hooked rod in. The boles are
generaUy round, and have a diameter of half an '' arsheen," (1 foot 3
i[!ches.) The hooks are lowered to the bottom of the river, and they
are constantly taken up and baited. The sturgeons, some of which
remain entirely quiet in their '' yatoves," while others are frightened at
being disturbed in the1r rest, soon become the prey of the fishermen,
who, over a space 1½ ''versts" (almost a mile) long and 60 '' sagenes" (-!20
feet) broad, frequently work no less than 10,000 rods armed with hooks.
As soon as a fisherman sees, by the strong movement of the water,
that a sturgeon approaches his hook, he raises it suddenly, draws it
back, and hauls the captured fish on the ice.
This fishing goes on over certain fixed areas. After a certain area
bas been exhausted, the fishermen pass on to another, leaving the ice
pierced by innumerable holes, and covered with some inches of water
reddened by tbe blood of the fish.
Fish-gigs.-This fishing-implement consists of an iron fork with two
pointed and barbed prongs, which is attached to a pole. Cyprinus carpio and Silurus glanis are caught with the fish-gig among the reeds and
water-plants. This fishing takes .place in the spring.
7.-IMPORTANCE OF A "VATAGA," (FISHING-ESTABLISHMENT,)

By a '' vataga," must be understood an entire fishing-establishment,
such as are found on the banks of the Volga and its several branches.
Tne "vataga" comprises dwelling-houses for the proprietors of the es•
tablishment, and for the inspectors and laborers, and warehouses and
sheds for keeping the fishing-implements; also salt-warehouses, provision-warelwuses, buildings for dressing and salting fish, and for manufacturing i inglass, caviar, and fish-oil. The shore is co-vered with large
and small fislling-boats, and everywhere there is bustle and activity.
No such establishments are found on the banks of the Ural, where
the fi ·h is generall,y cut and dressed in the open air, and where it i8
salted in tubs protected by a roof of reed or plank.
The buildings in which the fish are dressed are constructed on pile ,
risiug several feet aboYe the surface of the water, and these form va 't
halls, which are floored and have a roof. In the walls, there are large
door . The two doors on the water-side open on inclined planes, forming a sort of plank-bridge over the water. Very large fish are hoisted
by means of winches on to this bridge from the boats, wbile the small

FISHERIES AND SEAL-HUNTING.

81

fish are thrown on to it with boat-books. A.n inspector receives, counts,
and registers all the fish whfoh each fisherman delivers. Tbe various
kinds of sturgeon-the "red fish," or the "fish proper," as it is calledare measured from the middle of the eye to the caudal fin; for the fishermen receive more or less pay according to the different lengths of the
fish. J.'he scale of prices, according to the length of the fish, is nearly
tlie same in all the "vatagas" of the Astrachan district.
Four different lengths are fixed for the "belouga," (Acipenser Hu.so,)
3 ''arsheens," (7 feet,) and o_ver; 1 "arsbeen" 10 ''vershocks" to 0
"arsheeus," (3 feet 9½ inches to 7 feet ; ) 1 "arsheen" 4 "versl10cks" to
1 '· arsheen" 10 "versbocks," (2 feet 11 inches to 3 feet 9½ inches;) and
1 '· arsheen" to 1 "arslleen" 4 "vershocks," (2 feet 4 inches to 2 feet 11
inches.)
'Ihe common sturgeon should measure 1 "arsheen " ·to 1 "arshet>n" 6
"vershocks," (2 feet 4 inches to 3 feet 2 2 inches;) the '' sevriouga,"
(Aci,penser stellatus,) and tbe '' chJp," (Acipenser Schypa,) from -if '' arsheen" .to l '' arsheen" 1 "vershock,'' (1 foot U inches to 2 feet 5¾ iucbes;)
the "sterliad," (Acipenser ruthenus,) from 4 to 7 "vershocks," (7 inches
to 12¼ inch~s ;) the "som,'' ( Silurus glanis,) from 1 '' arsbeen '' to 1¼
"arsheens," (2 feet 4 inches to 2 feet 11 inches;) and the ·' sazane," ( Cyprinus carpio,) from 8 to 12 "vershocks," (1 foot 1¼ inches to 1 foot 9
inches) and over.
Tbe '· soudak," (Lucioperca sandra;) the '' bersche,'' (Luciopercci volgen·is;) the '' lestcbe," (Abram is brama;) the "beschenka," (Alosa pontica,;)
tlie "jeleznitsa," (A..losa casp'ica,) while other scaly fish are not measured,
bnt counted.
After the fish have been delivered, they are cut, and the entrails
taken out. For all this-work, there are special laborers, who display an
al{uost incredible amount of skill and rapidity, arnJ who receive wages
wliich are fixed beforehand by frne contract.
The head and tail of the large sturgeons are cut off, and the belly is
removed from the pectoral air-bla<ldt>r to the tail. The belly of the
smaller " belouga" and the common sturgeon is opened, and the head is
split as far as the nasal cartilage. The "sevriougas" (Acipens.er stellatus) are split into two halves, and the entrails thrown away. The roe,
the swimming-bladder, aud the dorsal cord, however, are carefully taken
out. These parts of the fish are handed to ·other laborers whose special
occupation is the manufacture,..of caviar and . isinglass,. which is carried
on in separate buildings. Laborers engaged in the manufacture of'
caviar receive the highest annual wages.
A large number of young girls and women are occupied in cutting the
fish. They all wear a peculiar working-dress, consjsting of breeches and
a jacket; their head and half their body being covered. A sharp knife
in one hand, and a little hook in the otlier, the working-woman begins
her labor. Crouched with crossed legs on a straight bench, she picks
up a fish with her book, opens its belly, takes out the entrails, and
6F
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throws the fish into a corner; where a large heap is soon piled up. During this time, other women are splitting and cutting the fish with no less
skill, and stringing them on threads made of the fiber of the bark of
the linden-tree, which they pass through the eyes of the fish by means
of a large needle. The skill and rapidity of these women are tmly admirable. Enormous piles of fish which encumbered the floor disappear
in a few hours, and pass to another building to be salted. A skillful
woman can dress as many as 2,000 Lucioperca during a single day.
The building in which the scaly fis~ are salted has a long shape,
usually several doors, and contains tubs and wooden boxes of different
sizes. A box 3 "arsheens" (7 feet) deep 4 '' arsheens "(9 feet 6 inches)
broad, and 8 "arsheens" (18 feet 8 inches) long, can hold 100,000 Alosa
or 45,000 Abramis or 30,000 Lucioperca 9r 2,000 "pouds" (72,000 pounds)
of sturgeon of different kinds. The tubR have generally a diameter of
4½ '' arsbeens," (10 feet 6 inches,) and a depth of 3½ "arsheens," (8 feet 2
inches,) and can hold 45,000 Alosa or 20,000 Abramis. The numberoftubs
and boxes varies according to the locality. Thus, the ,~ vataga" (fishingestablisbment) of Petropovlovsk, fifty "versts" (about twenty-seven
miles) above Astrachan, on the banks of the Volga, has four large cellars, each holding from 30 to 40 large boxes, destined chiefly for salting
the various kinds of Alosa.
The so-called " cold cellars" are particularly grand; here blocks of ice
are piled up behind a wooden lattice, leaving a space of 1½ "sagenes ~,
(10 feet 6 inches) free along the walls of the cellar. Entering a saltingcellar through the large door, one sees first the rooms where salt is pulverized by machines; then the cellar itself, in which there is a long
floored corridor, running between high and strong wooden pillars. 'l'o
the right and left of this '' corridor," the boxes are ranged side by side.
The roof, which rests on numerous pillars, has sky-lights which gi·rn
sufficient light for the whole cellar. ~11 t.he roof, there is also a large
opening, from which an inclined plane, macle of planks, leads into the
cellar. On this inclined pla.ne, the "belougas" and large sturgeons are
easily let down into the cellar. Several ventilators keep the air constantly pure.
8.-PREPARING THE FISH AND ITS SEVERAL PARTS.

Salting.-After having been dressed, the fish are, under the superintendence of the salter, placed in layers in the boxes above mentioned
in such a manner that the beads and tails alternate. The salter then
throws, with a shovel, the necessary quantity of salt on every layer of
fish; the quantity of salt varying according to the kind of fish, aud according to the season. In the Astrachan " vatagas,'' (fishing-establi hments,) it is customary to take from 27 to 30 "pourls" (972 to 1,0 0
pounds) of salt in the spring. and from 18 to 20 "pouds" (648 to 'i:!
pound ) in the autumn to every 1,000 Lucioperca; from 7 to 9 ·" poud ..
(252 to 324 pounds) in the spring, and from 4 to 6 ,, pouds" (144 to 216
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pounds) in the autumn, to every 1,000 Abramis, Percafliwiatilis, and Aspius rapax; and, on an average, 10" pouds," (360 pounds,) to 1,000 Alosa.
A thousand small Cyprinus carpio, L., require from 15 to 18 "ponds" (540
to 618 pounds) of salt.
A thousand fresh :fish have the following average weight: Oyprinus
carpio, L., 120 "ponds," (4,320 pounds;) Liwioperca sandra and Esox lucius, 100 "ponds," (3,600 pou11ds ;) Lucioperca volgensis, 55 "ponds,"_
(1,980 pounds;) Abramis brama and Aspius rapax, 50 H ponds," (1,800
pounds;) Perea fluviatilis, 35 "pouds," (1,290 pounds;) Scardin-ius erythrophthalm,us, L., 32 "ponds," (1,152 pounds;) and the various kinds of
Alosa, from 20 to 25 " pouds," (720 to 900 pounds.)
The <lifferents kinds of sturgeon and the Silurus require from 12 to 13
pounds of salt to every '' poud" (36 pounds1 of :fish ; and the large Oyprinus parpio, L., the Salm,o salar, and the Ooregonus leucichhys, Giildenst.,
12½ pounds to every '' poud" of fish, (36 pounds.)
In the autumn, the back, and not the belly, of the scaly fish is split
open, so as to let the salt saturate more thoroughly.
The fish remain a longer or shorter ti~e in the box according to the
different species: Lucioperca, one month; Oyprinus carpio, L., 6 days ;
S-il·urus, till autumn; Abramis, 12 days; the different kinds of Alosa till
the month of June. The brine of the Lucioperca is again used for salting the A.bramis or the Leuciscus rutilus, while the briue of the other
scaly fish is thrown away.
In the spring, the :fish are taken from the boxes, washed, and dried
on poles. This is done particularly with the Lucioperca, the Abra-mis,
and the Leuciscus rutilus, L. ; while the Cyprinus carpio is dried on hurdles made of reeds. The drying process being completed, the fish are
taken from the poles, or from the lmrdles, laid up in warehouses, and in
July shipped by steamer to Nijni-Novgorod. In September, large boats
arrive at the '' vatagas,'7 (fishing-establishments,) where they buy the
fish on the spot, being ~alted before they are. shipped.
The so-called herring, Alosa caspica, is not dressed, but is salted as it is.
Up to the years 1854 and 1855, the Astracban herring were orily used for ·
extracting the oil from them. Even poor people, frightened by its name,
"beschenka;" (the furious fish,) hesitated to use it for food. It is owing
to the efforts of the committee appointed for examining the fisheries under
the direction of Mr. Baer that several lessees of the fisheries :finally consented to salt the " beschenka" and the '' jeleznitsa" under the name
of "herring." From that time, the Astracban herring, as a salt fish, has
become more and more an artfole of commerce, while the extraction of
oil from it bas diminished in proportion. Thus, there were salted in the
river-waters of Astrachan, in 1858, 43,000,000 of this fish, while the number rose to 140,000,000 in 1871, and to 160,000,000 in 1872; while during
the same year, 1872, only 30:000 herring were used in the manufacture
of oil.
The "belouga," (Acipenser huso,) and the "sevrioaga," (A.cipenser
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stellatus,) taken in the spring, remain for six months in the boxes, till
the salting and hardening process is complete. Afterward they are
taken out, dried superficially, and packed in casks.
Those kinds of sturgeon which are caught from spring till the middle of July are transported, during September and October, on wagons
to the Saratov fair; while the fish of this kind caught between the 8th
of July and the 15th of August are shipped the following spring to
Njjni-Novgorod on large boats, which are towed by steamers . .
The sturgwm caught in the district of Emba, the northeastern basin
of the sea, are salted on board of large fishing-boats called "koujovaya."
The fish, _having been dressed, are usually laid in brine for two days,
arnl then they are placed in layers at the bottom of the boat, each layer
being covered with salt.
The fishermen return from their fishing-expeditions on the sea to Astrachan at the end of June, and keep the fish they have caught in warehouses till a transport starts for Nijni-Novgorod.
The sturgeons caught from the 15th of August till the first frost are
preserved in tile wells (boxes in the hol<l of the vessel filled with fresh
~ater and used for keeping fish) in order to be shipped at a later time.
JJJanufacture of cavia1·.-Two sorts of caviar are manufactured, fresh
or grained caviar, and · ha.rd or pressed caviar. In both cases, the
roe of the several kinds of sturgeon fa spread out on a net with narrow
meshes forming- a sieve, and stretched over a wooden frame; then the
grains are passed through the meshes by slightly pressing the whole
mass till nothing remains on the sieve but the cellular tissue, the fat,
and the muscle. The grains, whi,~h are black or brown, fall through the
siern into a wootlen receptacle placed underneath. For manufacturing
grained caviar, the roe is sprinkled with very clean and fine salt, and
t:be whole mass is stirred with a wooden fork having eight or ten prongs.
The quantity of salt required varies, according to the season, from 5
to Hl pounds; in August they take from 3 to 5 pounds of salt to 1
"poud '' (36 pounds) of roe, and from 2½ to. 1¾ in winter. The less the
fresh caviar 1s salted the more it is esteemed. Tile roe mixed with the
salt presents at first a doughy appearance when it is stirred; but when
every grain has been impregnated with salt, the whole mass swells, and
in stirring it a slight noise is perceptible like that of stirring small
grc1ins of glass. This noise is the sign that the caviar is ready. Then
it is packed in casks made of lindenwood, which does not impart any
bau flavor to it, while this is not the case with casks made of other
wood .
For manufacturing pressed caviar, a tub half filled with brine is placed
unuer the sieve; the brine being stronger or weaker, accordiug to the
t emperature and the season. To impregnate the grains evenly with
brine, the whole mass is stirred with a wooden fork, always turnin g it
from the same side; tben the grains are takeu out with fine sieve , and
after the whole briue has been drained, 3 "pouds '' (108 pound ) ot
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grains are put in a sack made of the bark of the linden, which is placed
under the press in order to get all the brine out of .the caviar, and to
transform it to a solid mass. In thus pressing the caviar, a large number
of grains are crushed, and a portion of their contents flows out with the
brine, so that on every'' poud '' (36 pounds) there is a loss of from 10 to
12 pounds. After having taken the pressed caviar from the sacks, it is
packed in casks containing 30 "ponds" (1,080 pounds) each, the inside
of which is covered with napkin-linen, this being the reason why t,he
caviar is also called '·napkin-caviar," (caviar a la serviette.)
The finest quality of pressed caviar, that which bas been least pressed
and salted, is placed in straight linen bags of a cylindrical shape, aud
is then called "sack-caviar," (caviar a sac.) Caviar is also shipped in
tin boxes hermetically closed and soldered.
Fresh caviar is always preferred to pressed caviar, and also costs more.
At Ast.rachan, fresh caviar costs from ao to 35 '; rouules" ($21 to $24.50
gold) the '' poud," (36 pounds,) while the pressed caviar only costs 24
"roubles," ($16.80 gold.) It is infinitely more advantageous to manufacture grained caviar than hard caviar, because the former pays betiter, ·
requires less salt and less trouble, and there is scarcely any loss on it.
Every year about 11,000 "pouds" (396,000 pounds) of caviar are sent
abroad from Astrachan, especially to Berlin, to Dresden, and to Vienna.
This caviar is bought by contract from t,be proprietors of the fisheries,
who either get it from their own fisheries or from fishermen liired by
tllem for this purpose, and wbo prepare tbe caviar on their own boats
while fishing on the sea. There are in the '' vafagas" (fishing-establbhments) special laborers for manufacturing caviar, who.receive an annual
salary of 300, 400, and even 600 "roubles," ($210, $280, to $420 gold,)
besides board, lodging, fuel, and light.
In trade, the caviar of the '' belouga" (Acipenser huso) is esteemed
more highly than that of the common sturgeon, (Acipenser Giildenstadtii,)
or of the "sevriouga," (Acipenser stella,tus,) because its grains are larger
and better looking. The most savory of all caviars is the small grained
caviar of the "sterliad," (Acipenser ruthenus,) but it does not form an
article of commerce.
All the different kinds of sturgeon have not equally fat roe. This depends both on the good quaiity of the fish and on the season when it has
been caught. The fattest caviar is that made, during the hot seasou,from
the roe of those kinds of sturgeons which are caught in the sea between
the 8th of July and the 15th of August. This roe is left only a few
hours in the brine, and then taken out and packed, without being
pressed, in casks holding from 5 to 10 "pouds" (180 to 360 pounds) eacll.
If the roe is tender to the touch in the ovaries, and is already ~poiled,
roe and ovaries are thrown into the brine till they are thoroughly impregnated with salt. This is then caviar of the worst quality, and
is shipped in casks holding from 27 to 30 ~, ponds," (972 to 1,080 pounds.)
This quality is worth only from 3 to 4 '·roubles" ($2. lO to $2.80 gold)

86

REPORT OF COMMISSIONER OF FISH AND FISHERIES.

the '' poud," (36 pounds.) The kind called ~, summer-caviar," however,
sells at from 6 to 9 "roubles," ($4.20 to $6.30 gold.)
The milt of the "belouga" ( Acipenser huso) and of the common sturgeon (Acipenser Guldenstadtii) is left; from three to four days in the
brine, and tben shipped in barrels. The milt of a" belouga" of medium
size often weighs 27 pounds, and that of the common sturgeon 12 pounds.
The roe of the "lestche," ( Abramis bra_ma,) of the·" soudak," (Lucio ·
perca sandra,) and of the "vobla," (Leuciscus rutilus, L.,) is also used for
making a kind of caviar which is chiefly sent to Constantinople and to
Greece. Greek merchants come to Astrachan, buy the roe of these fish
at the H vatagas ," (fishing-establishments,) 'and there prepare the caYiar
tllemselves. · They draw from the body of the fish the little bags wbich
contain the roe, throw them together promiscuously, ::rnd cover each
layer with a certain quantity of salt. They then press the whole between boards weighted down hy heavy stones. This caviar remains thus
for a month, after which the Greeks put it in casks and ship it. Uaviar
which has been thus prepared is cut in slices shaped like disks, and is
mueh sought after in Greece.
J.lfanufacture of isinglass.-The bladder of fish, which is known in
trade by the name of "feuille d'esturgcon" in French, "Hausenblase" in
German, and "isinglass" in English, is extracted from the inner side
of the swimming-bladder, not only of the "belouga," but also of other
kinds of sturgeon, as likewise of the Silurus glani~ and of the Cyprinus
carpio. It is true that the large sturgeon yields the greatest quantity of
bladder, but the best is that of the common sturgeon, (Aoipenser Guldenstadtii,) while the most inferior quality is that which comes from the
Silurus. Good isinglass must be pure, white, shining, half.transparent,
dry, and horny, without taste, but not without some perfume. Good
fish-bladder dissolves in water heated to 30 or 40 degrees Reaumur
(about 100 to 122 degrees Fahrenheit) without leaving any residue, and
wbeu it grows cold it becomes a transparent and almost colorless gela,tine.
The fish-bladder is mostly prepared by _young boys, superintended by
experienced laborers. First, the swimming-bladder of the fish is thrown
into the water, where it is left for several days ; the water being freq nentl,r changed, in order to detach all the fatty and bloody partieles
from the bladder. 'rhe hotter the water the quicker is this done. Tbe
blndders are then taken out, and cut lengthwise into strips, which are
exposed to the sun and air. These strips, or leaves, are usually spread
out, in order to dry them, with their outer side on small boards of
lin<lenwoocl; the inner side is formed by leaves (lamellce) of pure
i ~1ngla. s, which, after ha Ying been well dried, are carefully detached
from the outer side. The leaves of isinglass thus obtained are lnid
between pieces of linen, to preserve them from the flies and from du~t ·
then they are placed under a press, so that they .may not become
·warped, but may form smooth cakes. It is only after all these different
oJ_Jerations have been performed that the laborer proceeds to pick the
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leaves and tie them in bundles. These ~undles of isingl~ss, produced
from the large sturgeon, are usually composed of from ten to :fifteen
leaves, and weigh lf.pounds each; while those of the common sturgeon,
or of the "sevrioug,a," contain twenty-ti ve leaves, and weigh one pound
eacll. Generally, eighty of these bundles are sewed up in a linen bag;
they are also made up into small bales, covered with rush mats or with
linen, and are then shipped, after being securely beaded.
The" poud" (36 pounds) of" sturgeon-leaf" costs in Astrachan from
120 to 180 "roullles," ($84 to $126 gold.)
The swimming-llladder, deprived of its inner skin, that is, of the inner
shining cuticle of which isinglass is made, m, described above, still contains a certain quantity of glue, which is moistened with water, and then
removed by scraping it with a knife; this is also moistened with water,
and then kneaded. This mass is molded into small round tablets of
the size of a dollar, which are dried. This kind of :fish-glue is shipped in
sacks, and costs less than the isinglass in leaves.
The leaves of the glue from the Silurus are arranged in book-form,
and are dried on thin cords. They are shipped in bags containing 4
"ponds" (144 pounds) each. The glue gained from the Cyprinus carpio
is also in leaves, arranged in packages of 30 each.
Some persons at Astracban have manufactured good fish-glue from
the scales of :fish. Even at this day there lives in the Cossack village of
Samyani, 60 '' verats" (about 34½ miles) above Astrachan, a surgeon
named Sokologorski, who, from the scales of the Alosa, extracts glue in
thin and transparent leaves. According to his account, two pouuds of
this glue are as good as one ''pond" (36 pounds) of sturgeon-glue.
· Unfortunately, he bas not the necessary means to enable him to place
any considerable quantity of his manufactures in the market.
Formerly, the shining cuticle of the.swimming-bladder was dried, and
cut into long, straight strips, which were tied . alternately together, one
by the side of the other and one on the top of the other. These strips
thus tied were then laid in water to become soft, and afterward pressed
to let the water run off. This matter was then molded into different
figures, such as horseshoes, lyres, hearts, cylinders, &c. Small wooden
bolts kept these figures in their original shape till they were completely
dry. The Ural Cossacks, even to this day, make "glue hearts," which
they put up in packages of 42. It requires 1,500 "' glue lyres" to make
one " poud," (36 pounds,) and from 7,000 to 10,000 "glue horseshoes"
to make the same weight.
Isinglass is used for clarifying various liquids, for making :fine gluecolors, for giving a gloss and finish to textile fabrics, for making plasters, for taking the impress of coins, and :finally m the kitchen for
making jellies.
Manufacture of "veziga."-" Veziga" is the name given to the dried
dorsal cord of various kinds of sturgeon~ After the entrails, ·the roe,
and the swimming-bladder have been taken out of the fish, a small
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incision is made in the flesh, and, the finger being inserted, the dorsal
cord is drawn out. This cord bas the shape of a long and straight ribbon. It is carefully washed, and pressed, so that the soft matter which
it contains oozes out, after which it is dried during from three to eight
days, according to the season. When the "veziga'' is entirely dry, it is
put up in packages, fifty of which form a bale weighing one ''poud,"
(36 pounds.) .A. package of "veziga'~ of the" belouga" (..Acipenser huso)
contains twelve dried dorsal cords, while there are twenty in a package
of "veziga" of -the ..Acipenser Guldenstiidtii, the ..Acipenser stella,tus, and
the Acipenser schypa. .A. thousand '' belougas" of medium size generally produce 5 "ponds" (l:80 pounds) of "veziga;" but the same rmmber of common sturgeon, (Acipenser Guldenstadtii,) and of ..Acipenser stellatus, yield only 1 '' poud," (36 pounds.) When the'' veziga" is boiled, it
rises, and in this condition it is cut into small pieces, which form· an important ingredient in excellent little fish-pies. The "veziga" is not used
for anything else. It costs from 15 to 20 ''roubles" ($10.50 to $14 gold)
a" poud," (36 pounds.)
Manufacture of '' balyk."-The Tartar word "balyk" means "fish,"
and is used in Russian for the backs of sturgeons which have been
slightly salted and then dried in the sun. For making good "balyk,"
a large and tolerably fat fish is' selected, whose head, tail, sides, and
belly are taken off. 1.'hat which remains, the dorsal part, has to un<lergo
a special salting, while the other parts are salted in the usual manner.
The ~ck of the common sturgeon (Acipenser Guldenstadti'i) and of the
"sevriouga" (Acipenser stellatus) remain entire, while those of the large
sturgeon (Acipenser Huso) are cut, either lengthwise only, or else both
lengthwise and crosswise. The pieces are placed in a tub so as not to
touch each other nor the sides of the tub; and they are left thus after
having been covered with a thick layer of salt from nine to twelve
days, and even fifteen days when the pieces are large and the weather
is hot. The salt is mixed with a iittle saltpeter, to give to the '' balyk ''
a reddish color, (2 pounds of saltpeter to 50 "ponds" (1,800 pounds)
of "balyk.") Allspice, cloves, and bay-leaves are frequently put into
the brine. When the salting is :finished, the'' balyk" is put into water
for a day or two, in order to detach all particles of the brine from it.
Thereupon it is dried, first in the sun and then in the shade, on roofed
scaffoldings, which are erected for the purpose. This Iast-.J;Ilentioned
operation requires from four to six weeks, and is considered :finished
when the "balyk" begins to cover with a slight mold, the absence of
which shows that it has been salted too much.
Good "balyk" must be as soft and tender as smoked salmon; mu t
have a reddish or orange-brown color; and must have an odor something
like that of the cucumber; it must also be transparent, show no traces
of putrefaction, nor have a bitter taste; and, finally, it must not be too
ali;y. There are very few manufacturers who can prepare "balrk'
that ha all the equalities. A '' poud" (36 pounds) of good "balyk"
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costs at the manufactory at least 18 '' roubles," ($12.60 gold,) and at
retail it can seldom be bought for less thaij 1 "rouble" (70 cents gold)
a pound. The "balyk" made in March is considered the best.
On the banks of the Koura, and in the trans-Caucasian waters, where
the "sevriouga" (Acipenser stellatus) is caught in large numbers,
'' balyk " is made of at least 300,000 of these fish every year. This
"balyk," commonly called "djirim," is not of the first quality. It is
dry, very salty, am] is much sought after by the inhabitants of Kachetia, because it produces thirst and gives them occasion to quench it
with the excellent production of their vineyards.
A large sturgeon of 20 "ponds" (720 pounds) yields 5 "ponds" (180
pounds) of "balyk;" a very large "sevriouga," 15 pounds; a commonsized " sevrionga," 4 pounds; and the common sturgeon, from 8 to 12
pounds.
Ma.nufa,cturc of oil.-Oil is extracted either from the fat which incloses the entrails of the sturgeon and the Lucioperca, or from the
whole body of the Astracban herring, (Alosa pontica and Alosa caspica. )
In the first case, the fat is taken out, washed, and cut into pieces, which
are thrown into a tub, with from 10 to 15 pounds of salt for the whole
mass. The whole is then well shaken in a caldron, and placed on the
fire; this caldron being put inside a larger copper caldron, in which
the water is boiled, thus causing the fat in the inner caldron to melt.
When the oil swims on the surface, it is skimmed off and poured into
oakwood barrels. This oil is pure and has a light-yellow color. It is
usetl for cooking-purposes, and for softening caviar when it has become
too dry.
Oil was made from Astrachan herring on a very large scale till the
year 1854, when people commenced to salt this fish. Other scaly fish,
even the "sterliad," (Acipenser ruthenus,) were used for making oil.
The period from April 15 to May 5, fixed for this manufacture, was
scarcely ever observed. This period is still considered the legal period
for the "vatagas" (fishing-estabfo;hments) located below Astrachan;
while for those above this city, the time for making oil is between April
20 and May 10. Any person taken in the manufacture of oil before or
after this period has to pay a fine of 25 "roubles" ($17.50 gold) for
every day beyond the legal period.
The manufacture of oil is carried on in the open air. The Alo.~a are
piled up in casks and tubs, and are constantly moistened with boiling
water till the oil separates and swims on the surfar,e. The oil is poured
into barrels, and sold at from 2 "roubles" 75 ''kopecks" ($1.92½ gold)
to 3 "roubles'' 25 "kopecks" ($2.27¼ gold) a'' poud," (36 pounds.} It
is used in soap-factories and in tanneries; it is also burned in lamps
and used in making oil varnish.
The residue must be buried in the ground, and it is strictly forbidden
to throw it into the water. Any violation of this regulation is punished
with a fine of 100 "roubles," ($70 gold.)
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Since the year 1870, people have commenced, although it is properly
not allowed, to make oil of lampreys, (Petromyzonfluviatilis,) which, in
December and January, appear in great numbers in the Volga above
Astrachan. These fish yield no less than 8 pounds of oil per tl10usand
fish; and this oil, which costs3 ''roubles" ($2.lO)a "poud,"(36pounds,)
is pure and clear, although containing a good deal of glue. It is not
probable that this industrJ· will develop much; for ~everal "vatagas"
(fishing-establishments) have already begun to pickle the lamprey,
which forms in this shape a very savory dish. Thus, in October last,
a merchant of Tchorno'i-Yar, Sabourow by name, sent to St. Petersburg
for experienced laborers to pickle 3,000 "ponds" (108,000 pounds) of
lamprey. A thousand lampreys weigh not less than 140 pounds.
9.-MARKET-PRICE OF FISH AND THEIR PRODUCTS.

Table of the market-prices since the year 1866, when fishing in the sea was declared pc1fectly free.
PER "POUD,"

36

POUNDS.

I

From .July 1, From July 1, From .Jul.v 1, Fcom hly !, From Jlliy I,
1866, to July
1867, to .July
1869, to .July 1870, to .July
1868, to .July
1, 1867.
1, 1868.
1, 11;69.
1, 1870.
1, 1871.

I

Acipenser hitso ........... $1 33 to $1 57½ $1 47 to$1 50½ $1 61
Acipr.n.~er Guldenstiidtii of
3' 611 •• • • •• • • • • • • • • • • • • • • 1 57½
Of 2' 4" .. ............. 1 01½

2 06½ 1 57½
1 54 1 47
1 82 1 29½
98
91
73½
1 ::!3
1 57½ l 47
1 12
1 12
63
63
1 22½
1 40
87½
-·-····--···•-··
70
77
35
63

2
1
1
1
1

Acipenser stellatus of 2' 4". 1 2!)½
Less than 2' 4" ..•.•..

Acipenser schypa . .. .......
Silurus glanis of 3' 6" ..•..
Of 2' 4" ...............

OorP.gonus leucichthys .... .
Acipcnser ruthenus . .....•.
Cyprinus carpio, dried ....
Salt ........•.........

Tinca vulgari.~ and Perea
flu·viatilis ......•........
Esox luciu8, salt ..........
Heads of Acipenser huso,

salt . .... . ... .. .........
B elly of Acipenser hnso ...
Caviar, pl'essed . .....•....
Made iu summer .....
Iuf'e1·i?r quality ......
Fresh cav1ar of Acipenser

28
80½
2
8
4
2

70
45
75
55
80

huso . ... . ....... . ... . ... 11 40
(lf Acipenser Gulden.~ti:idtii .. ............ 8 9:.!½

Milt of sturgeon ..........
35
Oil ...................••.. 1 -;5
Abramfa bra ma ... .......
56
Lucioperca volgensis ......
24½
Seals ..................•.. 1 33

28
45½

84

03
50½
68
08½
50½

03 2 38
50½ 2 10
75 1 92½
I 7]J..
1 ·78{
1 26
70
75 1 75
1 75
·----·-········ 94½
-·-·····-······ 5,.;½
57½to$2
01½
1
29½
2
08½
50½
12
63
70
1
1 15½
1
1
1
1
1
1

28
59½

2
8
4
2

45
75
20
35

77

2 80
12 60

2
8
4
2

80
05
35

17 50 11 40

12 60

11 20

8 92½
70
1 47
56
24½
84

14 00

;Zt.l

17 50 11 20

8 40
1 05
1 96 1 47
59½
63
24½
91

2
2
2
1
1
1

45
31
03
82
89½

3
2
2
2
2
1

1
2
9
6
3

05
80
BO
30
15

18 20 11 20

35
91
1
3 32½ 3
15 40 10
5
2

1 05
1 54

22½
15
50

2 17

77

24½
1 40

3 85
15 40

60
75

19 60 11 90

!J 80 11 20

1 68

OS

87
73
5'2
38
26 to$1 54
tiS
84
63
98
2 45
2 80 1 75
1 75
1 05 1 05
59½
49
59½

35
8'.I

38~

77

2 80
12 60

$1 61 to .1 92½$2 38

7 70
1 05
1 92½
91
35
2 3S

19 60
11 20
2 27½

PER THOUSAND.

Alosa .................... 7 52½
Abramis brama, salt, large 16 10
Snit, small ... ......... 8 0-J

:n¼
t~~~~:.
~p~-~:::::: :•:: :-::: 24 10Leu~cu.y rutilus . .........
70

P erea fluviatilis . .......•.. 2 10

7 52½
18 90 16 80
9 45 8 40
4 20
4 55 3 36
1 75 1 26
2 80 2 80

18
9
4
4
2

I

4
90 16
45 8
44½ 4
55 4
27! 1
2

20
80
40
20
20
05
45

6 30
19 OJ
9 80
4 55
2 10
2 80

4 72½
60
9 80
3 50
3 50
l 40
3 15

1!)

6
25
12
4
4
3
4

:10 4 27
20 22 40
()0 ll 20
90 4 90
90 4 90
15 2 10
20 4 90

7
25
12
7
7
4

70
20
GO
00
00
55
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10.-PRME OF FISH AS FIXED BY AGREEMENT BETWEEN '.l'HE FISHER•
MEN .A.ND THE FISHING·HOUSES.

The fishing.houses pay to the fishermen whom .they hire either an
annual salary, or a fixed price, determined by agreement for every kind
of fish and the articles manufactured from fish. The fishermen have no
fishing.implements, and receive these from the fishing.houses. They
are principally engaged for seine.fishing, serve as rowers, or work at
the ''vatagas," (fishing.establishments.) Russians very seldom hire
themselves out by the year, while the Kalmyks do this exclusively.
The annual salary is in proportion to their s_kill, experience, and diligence.
Those fishermen who are paid according to the number of fish caught
nearly all own a little house, horses or cattle, boats, or other property,
which assure them credit at the fishing.houses, and serve as a guarantee for the payment of indemnities in case they do not frilfill the conditions to which they have l)Ound themselves by agreement. They
receive the earnest-money in advance to buy fishing.implements an<l.
eqnip their boats. This subsidy is much more considerable for those
who fish in the sea than for those who fish in the river; for the former
must have a spacious, safe, and solidly.built sail.boat, and also a larger
number of workmen. Moreover, they are exposed to all kinds of privations and dangers .
. Oontracts are made in July. The fishing.year commences July 1. If
the year has been favorable, the fisherman, after paying back the
earnest.money, has a considerable sum left; if, on the other hand, it
bas been unfavorable, the fisherman finds it difficult to meet all bis
expenses, and he is obliged to contract debts, which he is never able to
pay.
Table showing the beneficial influence which the liberty of fishing in the sea has had on the
wages of fishermen.
The fishermen have received the following prices
per" poud," (36 pounds.)
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Table showing the beneficial influence, ~-c.-Continued.
The fishermen have received the followingpriees
per" poud," (36 pounds.)
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11.-SEAL·HUNTING.

The seal, which is very common in the Caspian Sea, (Plwca caspica,)
is from 3 to 6 feet long, weighs from 2 to 4 "pouds," (72 to 144 pounds,)
and has a variegated fur, the back grayish-brown with yellowish stripes.
These seal gather in large herds, and, plunging continually into the
water, chase scaly fish, of which they eat only the breast, leaving the
remainder of .the body, with the entrails, to the sea . birds, which are
con tautly hovering above them. Endowed with a very acute sense of
mell, the , eal at times escape the vigilance of their enemies, the fi herm n, with tlle exception, however, of the young, which, inexperi-
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enced as they are, follow the fishing-boats for long distances, and seem to
take special pleasure in hearing the fishermen whistle or sing. It is an
interesting spectacle to see the young seals lying on their back, sleeping peaceably while being rocked by the waves, and throwing up from
time to time small jets of water by breathing.
The seals love the cold; and, in the summer, they seek the deep sea,
leaving it in the autumn for their favorite place of abode, the northeastern basin of the Caspian Sea, which is the portion first covered with
ice, and where the ice breaks up latest. Numerous herds of i;;eals gather
on pieces of floating ice, to rest or to pair. The pairing-season lasts
from the end of December till January 10. The female every year gives
birth to one young one, seldom to two. The young have a shining
white, silky fur; but after ten days it becomes coarse and turns gray.
Then the tender solicitude of the mother ceases; for the little one has
to go into the water and swim. Seals that are one year old have gray
fur speckled with black spots.
The seal is hunted also on the western coast of the Caspian Sea., at
the mouths of the Volga and the Ural, and in its southern part, especially on the islands of the Gulf of Apcheron.
The principal meeting-places of seal-hunters are on the seven islands situated north of the Peninsula of Mangysblak, called the "Seals' Islands,"
on account of the large number of these animals found there. Other
islands also abound in phocre. Thus there have been years when about
40,000 seals were killed on the island of Peshno'i, before the mouths of
the Ural; and, in 1846, 1,300 were killed in one night.
The seals are hunted in three different ways: they are killed with
clubs on the islands where they gather; or they are shot with guns; or
they are caught in nets.
The first-mentioned way is the grandest, and yields the best results.
The great meeting-place of the huntsmen is Koulali, the largest of
the seal islands, having a length of thirty-five "versts," (about twenty
miles,) and a breadthofthree''versts," (about one and two-thirds miles.)
The hunters, who winter there every year, have built wooden houses,
buts, and sheds on this island. The fishing-authorities at Astrachan
send every year one of their officers to Koulali to superintend the chase
and the hunters, where he remains from October till the middle of l\fay.
On account of the bustle and noise, the seals have deserted this island
for a number of years, and selected, for their place of gathering, the
islands of Sviato'i and Podgorno'i.
In the spring and autumn, the seals seek the shore to rest in the sun,
one herd ·arriving after the other. Scarcely has the first settled, when
a second comes yelling and showing their teeth to drive it away, followed
soon by a third, to which it in turn has to yield its place; so that the
last her:d arriviJJg always drives the first farther back on the coast. T_h e
invasion terminates by the arrival of some isolated stragglers.
Now is the time for the hunters to comme11ce the chase. They care-
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fu11y observe in what place, and, approximately, in.,..what numbers, the
seals have gathered; and then elect as their chief the most experienced and skillful among them. They approach the rookery in boats,
either at dusk or during the night, always going against the wind, to
conceal their approach.
After their arrival on shore, the hunters disembark noiselessly, form
a line in order to cut off the retreat of the seals, and thus, creeping,
aclvance quite near to the herd, which is sleeping and suspects no danger.
On a signal from the chief, the hunters all rise at once and pitilessly
attack their unfortunate victims, killing them by a single blow on the
snout with the club. The bodies are piled up by means of gaffs, and
after a few minutes form a .rampart, depriving the survivors of every
chance of regaining the sea. The seals bowl, groan, bite, and defend
themselves; but the hunters, eager for gain, go on killing them without
mercy, and soon the whole herd is massacred. It is no infrequent
occurrence to see 15,000 dead seals cover the battle-field of a single
night.
After the killing, the dressing of the seals commences, usually about
daybreak.
The head is cut off, the belly is opened, and the skin is taken off with
the thick layer of fat adhering to it. These skins are piled up 011 the
boats, which .take them to large sailing-vessels, anchored some "versts"
from the shore, on which they are heaped up, each layer being covered
with salt. These vessels sail with their cargo to Astracban, while the
hunters return to the coast to carefully clean the battle-field. They
bury the bodies and entrails, at some distance, deep in the ground, or
throw them into the sea, far from the shore, and carefully obliterate
every trace of blood, so that, when another her<l of seals arrives, these
anima1s do not see any marks of the slaughter which has taken place;
for experience has shown that they never select for their rookery a
place from which every trace of the slaughter has not been carefully
removed.
~rwo hundred seal-hunters, employed by wealthy merchants or fishermen, usually winter on the island of Koulali. Numerous boats, besides, go there every year to participate in the chase. The masters of
these boats secure permits from the fishing-authorities and give them
to their workmen, who receive their wages in money. The pilot generally gets from 175 to 300 "roubles," ($122.50 to $210 gol<l,) and the
workmen from 85 to 125 "roubles," ($59.50 to $87.50 gold.) They are fed
at the expense of the master.
Another way of hunting the seals is to take them with nets. Immense nets are stretched out, into which the hunters endeavor to
chase them by yelling and making a noise. This way of Lunting is
chiefly employed in the maritime district of the Ural Cossacks and in
the Gulf of Sineye Mortso, from October till the sea is covered with ice.
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The nets, called '' okhani," are 6 "sagenes" (42 feet) deep, and have
meshes of 7¼ inches.
~
The following is the manner of proceeding: Forty boats join together
and elect a·chief and an assistant chief. Then the boats sail out to sea
with a fair wind, or use their oars, going in a line, thus forming a sort
of chain. In every boat, there are three nets. The chief, followed by
twenty boats, is on the lookout for a herd of seals, which be endeavors
to cut off, while bis assistant remains with the other half of the :fleet at
some distance from the shore. When the chief thinks that the time for
action bas come, he gives the signal by throwing into the sea a bale, to
which a :flag is fastened. At this signal, the boats simultaneously cast
their nets,- which are all tied together so as to form a wall of meshes, by
which the seals are soon completely surrounded. Then the hunters
begin to yell and to strike the water with their oars, in order to
frighten them. These seek to avoid the danger by plunging, but they
rush against the barrier of nets, and are caught in the meshes, so that
they can l>e killed without difficulty. This way of hunting is prohibited
in those parts of the sea where it injures the fishing or obstructs the firstmentioned manner of hunting. The chase on the ice is fraught with
many dangers, and is, therefore, at present prohibited. · The hunters,
sitting on little sledges drawn by strong and hardy horses, and provided
with food, continue on for several weeks to shoot old seals, and kill
young ones while they still have their white and silk-like fur. These
hunters brave all dangers; and it has sometimes happened that the
south or southwest wind, having detached large masses of ice from the
shore, h~s dri,,en them out into the open sea, where they have :floated
in all directions, with the adventurous huntsmen on them. These unfortunate bunters usually perish from cold and hunger on these masses
of ice, or find their death in the waves.
12.-MANUFACTURE OF SEAL-OIL.

The fat adhering to the skin of the seal is detached from it, cut
into pieces, and melted in caldrons, after which the oil is poured in
barrels_. This is the simplest way of making seal-oil, aud the hunters
often employ it. But oil is also manufactured by steam in es·tablishments built for this purpose on the left bank of the Volga, opposite .Astrachan, Ly some rich merchants. Thirty-five "versts" (about twenty
miles) below Astrachan, the Sapojnikow Brothers have built a steam oilfactory at the ·' vata.ga" (fishing-establishment) of Ikriannaya. This
factory is particularly busy in the spring, when whole eargoes of sealfat arrive, which is either boiled immediately in order to extract the
oil, or is safely stored away in cellars. These cellars arc long, floored,
and furnished with four ventilatoTs and several windows. Large oakwood tubs, plated with lead on the inside, and capable of holding 700
"pouds" (25,200 pounds) of oil each, . are plac~d at intervals in boles
dug in the ground. The oil which runs out from the .seal-fat piled up
in layers flows into these tubs by way of an inclined plane. The oil is
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then poured into barrels. In order that the skins, from which the fat
has not yet been removed, may not spoil, they are salted again, just as
it had been done on board the vessels; 150 "pouds '' (5,490 pounds) of
salt being generally used for salting a thousand skins, and only 70
"pouds" (2,520 pounds) per thousand for the final salting, l>efore the
skins are stored in the cellars. Kalmyks are employed chiefly to detach
the fat from the skins. They spread the skin, with the fur down, on au
inclined plank, which they lean against their breast, in order ~o have
the free use of both their hands. Then, armed with a two-handled
knife, they scrape the fat from the skin. The oil, w bich is pure and
clear, ruuuing down during this operation, flows into a reservoir let into
the ground, lwlding 400 "pouds," (14,400 pounds,) and forming a cube,
ead1 side of which measures one "sagene," (7 feet.) This work is
extremely fatiguing. A strong and experienced Kalmyk can, howernr, clean 500 or even 700 skins in a single day. The workmen form
associatious, sharing their labor and their gain.
The fat is then melted in large tubs, where it is exposed to the act.ion
of steam. The oil flows through a funnel-shaped apparatus, and, finally,
through pipes into immense oak-wood reservoirs. There are three such
reservoirs connected by pipes, and let into the ground, so that the oil
from the first flows into the second, and then into the thir4, from whence,
through cocks, it passes into casks, which can be shipped as soon as
filled. Each one of these reservoirs has a diameter of 3 "sagenes," (21
feet,) a depth of 1 '' sagene," (7 feet,) and can hold 4,800 "pouds ''
(172,000 pounds) of oil.
The oil thus extracted forms the first quality. The second quality is
obtained by melting the residue in caldrons, and by pressing it. The
color of this oil is dark-brown. Before the residue is put into the caldrons, (capab1e of holding 200 "pouds'' (7,200 pounds) each, it is thrown
iuto a. receptacle with an inclined bottom, and the whole mass is stirred
violently by means of wooden shovels. This is done in the sunlight, so
that the beat may help to melt the mass. 1.'his receptacle i8 joined
to the caldron by a large gutter, which is walled up in the furnace.
Through this gutter, the residue is led into the caldron, there to melt,
which done, the mass is taken .out with dippers and cast into a box,
wllich is then pressed. By means of this last operation, all the remaining oil contained in the residue is extracted.
The oil-factory of the Sapojnikow Brothers formerly manufactured
about 100,000 "pouds" (3,600,000 pounds) of seal-oil~ which was sent
to Moscow, where it was chiefly used in leather-factories; but during
the last fifteen years, this establishment has gone down considerably,
and other wealthy Astrachan merchants, among them Messrs. Vlasow,
Smoline, and Orekhow, have established several factories for making
the oil.
The skins of the seals are used for making knapsacks and for covering vali es.

VI.-THE NORWEGIAN HERRING-FISHERIES.*
BY

A. I.

BOECK AND

A.

FEDDERSEN.

1\1:r. A. Boeck, who for se-rnral years had conducted scientific researches for the Norwegian government in regard to the herring-fish·eries, was invited, on his return from the districts of Nordland . and
Tromso, in li'ebruary, 1872, to deliver some lectures in Bergen on the
spring-herring fisheries. Although the season was far advanced, the
southern herring bad not yet made its appearanc-e, and fishermen and
salters were in great doubt as to what they should do. Boeck's lectures
were therefore received with special attention, and as 1,hey contain a
great deal of valuable information, we present here copious extracts
from them, following the account given in the ''Bergens Aclressea1.,1is,"
(Bergen Ad1.,1ertiser,) and "Bergenposten," (Bergen Post,) for February,
referring our readers at the same time to an article by A. Boeck, "Account of the Herring on the Coast of Norway and BohitSliin,"t {a province
of Sweden,) published in the fifth annual volume of our journal, pp. 123,
et. seq. We also refer to A. Boeck's work ''On the Herring and the Herring-Fisheries,+ especially on tl.ie Norwegian Spring-Herring."
The herring is found, in ~urope, from Spitzbergen to the west coast
of France, and is caught in large numbers on the coasts of Scandinavi:J.,
Great Britain, Ireland, Holland, and France. On the other side of the
Atlantic, they are caught from Greenland to the eastern coast of America. In all those places where llerring are found in large quantities,
and where people have become rich through these fisheries, the nurn ber
caught has, at times, been exceedingly small, and for long periods the
herring ham disappeared entirely. This has not only been the case on
the coast of Norwa;y, but also in Bohuslan, (western coast of Sweden,)
Scotland, Ireland, and France, and people have been reduced to want
jn consequence of the failure of the fisheries.
In the present century, ,vhen science has made such rapid progress,
and has, in manifold ways, become tributary to the comforts of life, and
when many of the greatest inventions of modern times have sprung
from the quiet and unostentatious researches of scientists, it was be* Det Norske Sildefiske. Efter Referaterne af Stipendin.t A. Boecks Foredr::i.g i Bergen
ved A. F eddersen; in Tidsskrift for Fiskeri. Udgivet af H. V. Fiedler og Arthur IT<::ddersen. 7de Aargang. (Kjobenhavn. J~col, Erslers Boghandol. 1872.) pp .. 1-40.
Translated from the Danish by 0. Jacobson.
t Beretning om Silcleflsket ved den norske og l,ohuslenske Kyst.
t Om Silden og Sildefiskerierne, navnlig om det norsko Voarsildfisko.
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lie ed that important results in regard to the herriug-fisheries might
also be secured by scientific investigation, and many problems be. soh-ed
which bad hitherto been doubtful. It was questfonable, however, how
far practical results could be hoped for, and how far the causes of the herring's disappearance could be ascertained and means be found to prevent
it. Yarrell, the Euglish scientist, lately deceased, said that the herring
was a whimsical fish, which had no definite place in whi::lh it could be e:xpectecl with certainty. The famous Danish ichthyologist Kroyer, who bacl
for i:iome ti me made scientific researches in this direction, 'in his great
work, "The Fish of Dennrnrlc,"* makes use of these worcls : " Bow desirable it is to gain more insight into the natural history of fish is strikingly illustrated by the herring, as many points in its mode of living are
still unexplained~ and many fabulous accounts are transmitted from one
generation to another." 'The zoologist Yan der Boeven also dissuaded
Boeck from occupying himself with these studies, as they would be productive neither of profit nor 'of honor.
Several scientists have, however, opened the way for such researches.
The French zoologists, Audouin and Milne-Edwards, traveled for se,eral years on the coasts of France for the purpose of examining the
fisheries scientifically; the only result of their researches, howC",er,
being a volume published in 1830.and containing chiefly statistics. Tlrn
investigatious made in Bohuslan, (western coast of Sweden,) by Professor Nilsson, of the University of Lund, are of greater value. The herring had. disappeared from that coast in 1808, after having been exceedingly plentiful for more than fifty years. Large sums of money had
been employed in establishing salting-houses and oil-refineries, and the
government llad specially favored emigration to the coast of' Bohusliiu,
where the herring-fisheries for a long time formed a fruitful source of
income. No herring were found near the coast; the merchants were
idle; and fishermen and salters led a miserable life. Still, people hoped
year after year for the return of the herring, and rumors were current
that enormous quantities of fish were immediately outside the coast in
the so called "Stor rende," (Great Ohannel.) The government assisted
the fishermen, and 50,000 rigsualers (about $25,000 goltl) were spent in
attempts to secure fish from this locality, (the '' Stor rende.'') Although
all these efforts failed, it was still hoped that the herring would retnru
as scientists had expressed the opinion that only unfavorable circurnstauces prevented. their approach. The fish, howeYer, did uot return.
and tlrn former extensive fisheries were almost entirely abandoned.
The local press zealously advocateu new investiga,tions, and Profe"or
Nils.son began in Luna, in 1825, a series of researches. It is to be regretted. tllat Nil son coultl not begin this labor until eighteen year after
the disappearance of' the herring, and that he entered upon tl.Jese im·e.:tigations with his opinions firmly fixed. He, therefore, met with much
oppo 'itiou. Ue renewed hi investigations during tlrn years 18~S-'3:?.
" Danrnarks Fiske.
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and visited the Norwegian herring-fisheries, in order to compare them
with the Swedish. He endeavors to prove, in his reports, that the herring does not come from the Polar Sea to the coasts of different countries, but, as the well-known zoologist Bloch bas remarked, bas its permanent place of abode near those coasts where it c,)mes to spawn. He,
therefore, thought that the Bohuslan herring never left the Skagerak,
and had nothing to do with tbe Norwegian spring-herring, which was a
totally different variety, and that the Bohuslan herring bad, therefore,
not emigrated to Norway. On the other hand, he at first thought,
although he was not quite certain about it, that it ba<l been completely
exhausted by the fisheries. At a later date, be abandoned this opinion
and supposed that the herring bad only been driven away from the
coast by the noise of singing and dancing in the fishing,huts, and
remained at the bottom of the ocean; and, finally, be came to the conclusion that it was killed by the impurities of fish-oil which were thrown
into the sea. He was also of the opinion that the herring woul<l return,
if the seines, by which all the young were caught, could be laid aside.
As bis opinions did not meet with general favor, a committee was
appointed, consisting of Ccunt Rosen, Professor Nilsson, and others,
which traveled along the whole coast of Bobuslan from Gottenburg to
Stromstad, and made numerous inquiries among the fishermen of the different districts. Nilsson's reports, as well as the report of the committee, and two memorials regarding the same matter by Professors Sundevall and Loven, who concurred in Nilsson's opinion, were printed and
distributed in large numbers. vVe shall have occasion, in the course of
this article, to refer to these reports aud memorials.
The Dutch government commissioned Lieutenant Kraft to make extensive observations during several years, on the temperature during the
season of the herring-fisheries, by means of which it was ascertained at
what degree of warmth the greatest quantity of fish was caught. Be
then prepared a map showing where, at different times, the largest
quantity and the best quality of herring were caught. This map was
exhibited at the fishing-exposition held in Bergen in 1865.
Observations have been made in England for some time by zoologists
and scientists, m·ostly for the pnrpoRe of aRcertaining whether the supposition that the fishing-implements had anything to do in driving away
the herring was correct or not, and they finally arrived at the conclusion
that the great number of old laws which embarrassed the herring-fisheries ought to be rescinded.
In Denmark, Professor Kroyer bas made a number of observations,
only some of which, however, have been published in bis work "Fish of
Denmark."
Professor Munter, at Greifswalde, (province of Pomerania, Prussia,)
has a1so made observations concerning the various species of Pomeranian
herring, their food, and the temperature most favorable for spawning.
These are the most important practical and scientific investigations
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of the herring-fisheries which hacl been made up to the year 1860, when
the Storting, (the Norwegian parliament,) appropriateu a sum for similar
investigations on the coasts of Norway. Besides these, two investigations of the fisheries have been commenced on a large scale, the one by
the imperial German government under the direction of Professor
l\1obius, for which a very considerable sum has been appropriated, and
the other by the Government of the United States under tbe direction
of Prof. Spencer F. Baird, LL.D., who, with several younger scientists,
is to examine the fisl1eries along the entire coast of the United States,
for which purpose some Government steamers have been placed at bis
<lisposal.
When Mr. Boeck was commissioned to examine the Norwegian herringfisheries, be could, at first, only fol1ow the· same plan in his rnvestigations as other scientists before him had done; but be soon found that
these investigations ought to be made on a very different scale, and in
otller directions, because he discovered that there were other natural
phenomena which might influence the migrations of the herring. After
having made himself acquainted with these natural phenomena, his attention was naturally led to circumstances which bad hitherto not been
considered of any importance. Tile essential point in all such investigations is to gather as much material as- possible in the shape of indisputable facts. As these facts could not properl,y be gathered in a hurried
manner, and as it was desirable at the sametirne to secure some result as
soon as possible, Boeck proposed to adopt a provisional theory adapted
to such facts as could be ascertained. He saw that two plans might be
followed: one was to examine the migrations of fish in relation to
meteorological changes, by exact historical data regarding the older
fisheries from 1807 to 1852, when the government inspection commenced
its reports; the other, to gather facts from old and experienced fishermen. Although the latter plan might seem to be of doubtful value, he
soon found that such experience was by no means to be despised. Fishermen are more observant than many suppose; They think, see, an<.l
hear a great deal, and although their opinions are sometimes very fancifo1, the true can readily be distinguished from the false, and so be
made useful. Both plans, however, require to be corrected by scientific
investigation. Boeck has adopted. the following mode of procedure,
endeavoring to accomplish his purpose both by observations and by
historical researches:
1. To make observations during tlle :fishing-season on the current
and the temperature of the sea, the nature and form of the bottom, tbe
migrations of the schools of herring, and the influence of tllese circumstances on the time of their approaching the spawning-places.
2. To co11ect the most accurate information possible on the migration
of the llerring, and on the meteorological changes which seem. to barn
iufluenced it from its beginning, in 1807, until the government inspection commencecl.
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3. To endeavor to :find out, by historical data, the migration of the
herring-ftsheries at large; how th.e mass of herring at one time approached one part of the coast of Norway, and then a-nother; or how
disappeared entirely; and then to compare t,h ese facts with those gathered from other countries, and thus to ascertain if there be any connection between the different herring-fisheries in Norway and other c.o nntries; and also to compare the fisheries of former times with those of
the present, in order to ascertain if any satisfactory resul_ts could be
reached with regard to their future condition.
In accordance with this plan, Boeck has, during llis sojourn of five
years at the :fishing-stations of Norway, made personal observations, and
has also collected material from archives and libraries. He was greatly
assisted in his observations by two citizens of Bergen, the consul Carl
Konow, and the banker N. Nicolaysen, who permitted him to use two
collections of carefully kept diaries regarding the herring-fisheries from
the year 1835, which facts he partly supplemented by notes from Den
bergenslce 111.erlcur, (the Bergen Mercury,) and· from Stiftstidenden, (the
County Journal.) He finally obtained, through the firms of Kjelland &
Son and Ploug & Sundt, in Stavanger, a series of observation1' made on
the :fisheries previous to the year 1835, which.he likewise supplemented
by a, large amount of written and oral information derived from persons
in Stavanger, SkudesnIBs, Kopervik, and Haugesund. From all this
material there may be compiled a more or less complete account of the
fisheries from 1808 down to 1852.
Boeck has clranghted, on a large scale, a, map of the southern coast
of Norway~ from Sognefjord to Gottenbnrg, and the northern part of
Jutland. The depth of the sea along the coast is marked by lines in
accordance with the information which he bad recei ,Ted. .Another map,
on a much larger scale, embraces the coast from Espevrnr to Tungern:es.
On this there are marked the channels ancl depths, together with several fishing-banks, to within a mile of the outer coast, which are not
usually indicated on the coast maps, and which were carefully pointed.
out to Boeck by an ol<.l. :fisherman, Henrik Roevar, as well as by other
fishermen from Syre and Utsire. The localities indicated on the rna.p
last mentioned are the ones to which he devoted special attention. He
has chosen this locality, partly because at that time the :fisheries were
particularly productive in those places, the northern fishery having
only just then begun to be of any importance, and the Sondmor :fishery
being still in its infancy; and partly, because it has always been one of
the chief places for catching spring herring. He has also continued his
observations there in order to make them the more satisfactory.
When Boeck first went to the fishing-grounds, be determined to follow
the advice of the government inspector, which was to go out with the
fishing-boats, and also to frequently visit the stations for salting. .A
fisherman, whose advice he followed, often spoke of putting the nets in
the channels, and he found on inquiry, and by observations
with the
I
.
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sounding line, that these channels are valleys at the bottom of the sen,
running toward the coast in different directions. Having continued
these observations for some time, he was able to corroborate the :fisherman's statement that at different times the herring follow certain cbanne1s when they approach the coast for the purpose of spawning. It
would require too much time to describe the location of these cliannels
in detail, and we hope that Boeck will, at some future <lay, publish
these maps. In one of his lectures he mentioned a circumstance which
fortunately was among the first to come under his observation, and
wLielJ. showed conclusively that, during the spawning time, the herring
follow these channels; and this he found to be the case invariably. He
liad made a great many soundings in the clrnnnel, extending uetween
Ifornr and Fmo and stretching toward Hauskeskrer, and had placed a
chain of nets across it. A large number of fish were caught all nlong
this cbaiu, while another chain, the greater part of whose nets stood on
tbe rocks, with only one end reaching the channel, only caught fish in
that portion which touched the channel. He also found it of the
utmost importance, for the success of the herring-fisheries, to ascertain
which channel the great school of herring follows when it comes in to
spawn ; for several times he was al>le to desigllate with certainty the
place where the fish would be on the following day, by knowing where
large numbers were caught the preceding day. This, however, he conld
mils do when storm or cold did not interfere with his calculations. Ile
also convinced himself that if several nets are set in such a channel
they do not interfere with each other, but that the herring push forward
along the channel oYer and into the nets.
Roeck finally drew attention to the so-called "flak," i. e., large level
places at the bottom of the sea covered with rough gravel, which in
calm weather are the herring's favorite spawning places. He raised
-witll the dredge large lumps of roe and gravel intermixed. In tll~e
places the largest number of herring is invariably caught.
The influence of wind on the fisheries was observed long ago, and tile
Swedish zoologist Ekstrom, and after him Nilsson, attach some importance to it; but in estimating the information obtained from :fi ·hermen, they are not sure which wind is favorable for fishing, the one blowiug from the coast or the one blowing toward it. The Dutch zoologist'
ham not been able to discover that the direction of the wind has aur
special influence on the fisheries, except that a violent gale preclude:
ali po , ibility of fisliing. Ou tlrn coast of Nor way opinions are likewi:e
very much divi<le<l on this point, some maintaining one thing, otl.lcr ·
another. By examining, lwwever, all the annual observatious made by
the goyernment in pector and by himself, Boeck found, tbat when tbe
herring is out in the opeu sea a wind blowing toward the coast fa rnr it approach, while Vi'hen the herring are near to the coast its formatiou
ha to be taken into consideration. If;·e. g., the herring occupy an area
like the one opposite tbe southern part of Karmo, between S,rre aud
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Skude, rind strong south-westerly gales rage for an3r length of time, t.hey
are prevented from reaching their usual spawning places, and remain a
long time outside the channel for some more favorable opportunity. If,
however, the storm continues, the herring generally pass into -'that part
of the channel which, stretching by Skude, runs on into the soun<l of
Karm. Fishing may then be carried on up to Salhus and to the end of
the Forresfjord. Of this there are many instances as far back as 1815.
From tlrn accounts of the government inspector, it will be seen that
this was the case in 1857, ~nd most of us will recollect the great :fisheries of 1863. .A southeasterly wind on this coast will have the same
pffect, but to a less degree. If the herring keep more toward the south
near the H viding Islands and Roth, both strong southwest an<l northwest winds will prevent their approach to these islands. In that case
the whole school passes by Tunge, and there may be good .fishing
directly up to Stavanger, as was the case in 1825. Similar facts will
become apparent if we advance fartller north and inquire into the like
circumstances.
, If the coast is exposed to strong winds blowing toward it, the herring
do not, approach it, and the fisheries, if they have commenced, are interrupted. 'Ihus, rich :fisheries far in the Bornmelfjord beyond Tittelsnms,
and even far be_yond Nyleden, will be a consequence of continual storms,
when the herring have been previously outside of Sletten or south of
I:Dspe,mr. Of this there are many instanc·es. Hence it will be seen
that the point on which the question turns, is uot whether the winds
blow toward or from the coast, but what kind of wind prevails at the
respective fishing-places , since a wind blowing toward the coast may in
oue place lrnve the same effe-.Jt as a wind blowing from the coast in
another.
The temperature of the air also exercises great influence on tbe fisheries; an<l this influence has never been uuclerrated, hut has al ways
been taken into account, although certain phenomena observed iu the
fisheries can not yet sufficiently be explained by it. Boeck <lrew attention to the influence of temperature in his first report of 18Gl. It has
been observed from time immemorial, that the fisheries are not as
abundant in cold weathAr as when the bottom of the sea is disturbed by
southerly win<ls. This has l>een proved by the experience of sew'ral
centuries, but only recently have attempts been made to inrnstigate
this whole matter thoroughly and scientifically. Even Cuvier :rnd Valencienues in their grea,t work on fish, in which the berring is discussed
at muc!J length, do uot enter upon this question. Dutch scientists were
the first to devote more attention to temperature, by makillg a, series
of observations, with the view of ascertaining· during wliat degrers of
temperature the berriug-fishery is most prosperou.:;. Tuey found tLat
more fish were caught at a, temperature of from 12° to 140 Celsius, than
at any otlrnr time. Tlrn Dutch herring-boats are therefore always supplied. with a thermometer, which eaables the:n to phtce tllc net at a
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proper depth. Professor l\1ii.nter discovered also that the hig·her the
tern perature of the water the deeper the herring keep during the spa,wningtitue, for which reason the nets on the coasts of Pomerauia are set deeper
111 summer tu.an in spring. During bis stay on the west coast of Norway,
Boeck: constantly noticed the temperature, and noted down a large nnmber
of ob8t>rvations during different yea.rs. In his report for 1862 he showed
the influence of ·cold on the herring-fishery. In that year he examined
t40 temperatnl'e at different depths. The weather had been calm, but
a severe cold had prevailed for some time, by which the temperature of
tbe sea at a depth of 10 fathoms had been brought as low as 1¼0 or 2°
R<➔ aumur, while at a depth of 30 fathoms it was from 3° to 4°. He noticed tlrnt same year, while present at the rich herring-fisheries near
Honer anu. Slrnareholmene, that some fishing-implemeuts, which were
placed at a depth of about 10 fathoms below the surface, and were held
tllere by means of buoys, caugllt but few fish; while others, placed at
the bottom in a depth of from 50 to 60 fathoms, caught a very large
number. Seine-fishing was also very unproductive during that year,
although the schools of herring came in in enormous numbers. The
same was the case in 1864, and similar observations might be quoted
i11defi11itely. If we examine these accounts we find frequent references
to the fact that the cold prevented the herring from approaching. Thus
it w.1s <>xtraordinarily cold in 1855, lifrewise in 1860; and in 1853 the
cold was so severe that the bays and inlets on the outer coast were
frozen over, which happens but very rarely, and presupposes a, long period of very lov.-· -temperature. The cold was so severe that the fishermen were olJliged, after emptying their nets, to la.v them in the water
to prevent their freezing quite stiff, and in order that they might ham
them rea(ly for use again in the evening. The herring-fishery was, not"'ithstanding this, successful, although the herring for quite a long time
reuia-ined ont in the deep sea and would not approach the coast. A.
great many instances might also be quoted from observatio:a1s made in
former years and collected by Boeck . . It will suffice to mention a few
years, such as 1825, 1826, 1828, 1829, 1836, 1840, 1841, and 1844. Iu several of these years tlte cold was so severe that nearly all the bays were
covered witlt ice, and in some years even the Bay of Bergen was o
muelt obstructed that all communication was interrupted. Still the
fisheries were good, and in some years even unusually so, although the
sea llau grown cool at a far greater depth and to a greater degree than
during tlle preceding year; for then the cold was not particularly seYere, and tll~ temperature, aecor<ling to tl.Je observation of the gornrnrneut iuspector, was 1° at a depth of 10 fathoms. Boeck thinks, therefore, that tile failure of the fisheries the year before cannot at all be
ascribed to tbe cold. He found tllat in calm weather the herring seldom
approaches the coast except in small numbers when chased by the had<lock, wLile the chief fl hery always commences when a southwesterly or
uo1·t,ll westerly wiud haR stirred up tlte sea and mingled tlrn lo\rer anu
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warmer water with the upper and colder. Of this, Boeck gives many
examples, partly from his own observations and partly from those of
the government inspector. It is important to keep this in mind whenever .the in:0.uence of the cold is spoken of.
From an this it will be seen that neither the character of the bottom
of the sea, nor the direction or force of the wind, nor the temperature of
the air and sea by thP-mselves, exercise an influence on the fisheries sufficiently great to cause their cessation, but that these various influences
only modify the time and place of the fisheries. 'l'he schools of p.erring
that come in from the ocean, seek the coast notwithstanding these influences.
The question, '' Where does the spring-herring keep itself, when it is
not near the coast 1" has been discussed from the earliest times. Shortly
before the fisheries commence, the herring may be seen approaclling the
coast, followed by whales, and the sea then frequently appears quite
green from the large masses of fish seen near the surface. After the
herring has spawned and gone out into the sea, it disappears. In VP,ry
early times it was supposed that the Polar Sea was the true home of the
herring. The Dutch fishermen on the Shetland Islands noticed that it
came from the north. It also approached. the coasts of Scotla,nd from
the north. The Irish saw the herring pass their coasts from north to
south, and the same was observed on the coasts of Norway. It is therefore not at all astonishing that its home was supposed to be in the north,
and tliat the Polar Sea, which, according to the strange fancies of tliose
times,-hi<l so many wonders, was the place from which the herring emigrated every year. The English writer, Dodd, in a book entitled "Atlas
llfaritimu,s et Oommercialis,"* published in 1728, started the theory that
the herriqg emigrates from the Polar Sea. But this theory is brought
out in a clearer and more attractive manner in a work by Johann Anderson, burgomaster of Hamburg, and well known for his learning, entitled
,'Nachrichtenvon Island, Gronland,"&c., Hamburg, 1746, (Account of Iceland, Greenland, &c.,.) which appeared in a Danish translation in the year
1784. He first remarks that se-veral we11-known persons had seen herring and the bones of herring lying on the rocks of the coast of Greenland. He then shows that the whale, the seal, and the porpoise, whose
favorite food is the herring, have tbeir home in t~ose Arctic seas, and
that, therefore, the herring must be found there. Far up toward the
North Pole, under the broad, icy plain, which never melts, tlrn herring
was supposed to live quietly, because neither whales, sharks, nor men
coµld pursue it there; there it also spawned and increased in such numbers that the Polar Sea became too narrow for them, and thence colonies,
compelled by actual necessity, emigrated toward the south, just as bees
swarm in summer. When such a school of herring issues forth from its
icy home, it is immediately attacked by its enemies, who pursue it dur* See, also, Dodd (J. S.) Essay towards a Natural History of the Herring.
1752.-ED.
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ing its passage to the south, and finallydrive it into the bays and inlets
where it is caught. During its passage southward, it dispatches two
flank didsions, the right flank toward the coast of Iceland, of whose
fate Andnson <loes not speak in his book, while he does state that the
great mass of the herring, when near the coast of Norway, divides into
two columns, one of which goes toward the coasts of Scotland and England, where it is for the greater part captured by the fishermen of those
countries; while some are driven partly along the eastern coast of England, and partly along the coast of Ireland, till they finally meet in the
English Channel, where they are caught by the French fishermen. That
school, which, it was conjectured, passed toward Norway, continued its
journey along the coast of that country. Some pass through the sound
and belts into the Baltic, where the Swedes and Prussians are ready
to receive them; another portion of the school follows the coasts of Denmark, Germany, and Holland, while the remainder reach the Atlantic,
where they disappear.
This theory became so popular that it has been banded down from
one writer to another, even to our time, and bas intrenched itself even
in text-books on natural history. It met, however, with some opposition, and Bloch, who published in 1782 bis hook entitled" Velconomische
Naturgeschichte der Fische Deutschlands," (Economical Ncitural History
·of the Fish of Germany,) a work very remarkable for its, time, raises

many weighty objections to it. He first showed that the herring is not
so common in the northern countries as was generally supposed, and
that it was impossible for it to travel so many thousands of miles in
the short period between spring and autumn. Besides, the herring is
found at all times of the year in the Baltic and .on the coasts of :Norway, and the Dutch continue their herring-fisheries even throughout
the entire winter until spring. It would also be very remarkable if just
the sma1lest herring should make the longest journey far down to the
Baltic. But as Bloch's books were not popular, being only intended
for scientists, his opinions did not become widely known. An American by the name of Gilpin,* went even beyond Anderson iu promulgating another fanciful migration . theory. He showed that herriu g
were also caught in America, and that here it first approached the
coast of Florida, aml then, passing along Virginia, went as far as Newfoundland, moving, therefore, from south to north, and thus differing
from its direction in Europe. The American herring must, therefore,
come from schools out of the English Channel; and his theor;r was that
the herring, in the course of a year, described in his migration an ellip e
of not less than forty-seven degrees of latitude, crossing the . Atlantic
twice a year, the first time to escape the strong he:i,t in tlie south, an<l
~

Gilpin, Jolrn, "On the Annual Passage of Herrings," Transactions Arner. Phil. Soc ..
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the second time the severe cold in the north.* Kroyer thinks that if there
were any probability in this theory, the herring might justly be compared
to the Wandering Jew, who travels unceasingly without finding rest.
This theory, however, has not found many advocates outside of America,t and is of no value since it has been proved that the American herring is a species different from ours.
Anderson's theory was violently attacked by Nilsson in 1826 and 1828,
who, like Bloch, proved that the herring could not possible live deep
under the ice in the Polar Sea, and much less spawn, as the roe
woul<l there miss the most essential conditions for its development, viz,
light and warmth. Although the herring was seen to come from the
north, it need not necessarily come from the Polar Sea, as it could not
possibly travel the long distance of more than a thousand miles, as Anderson maintained that it did. He showed, besides, that on the coasts
of Sweden thei.·e was found a great number of varieties, which never
leave that part of the sea where they are born, (such as the "Stromming," whicll is found in the Gulf of Bothnia,) while farther tow·ar<l the
south other varieties of the herring are found, those from the western
coast beiug easily distinguished from those of the southern. On the
coast of Norway, also, different species of herring are found, which
again differ from the Scotch and Dutch herring. Nilsson, therefore,
thought it beyond a doubt that the herring does not come from one
gre~ common tribe, but · that every race has its home outside that
coast where it goes to spawn; and that it has its regular dwelling-place
in the open sea near such coast. He thus thinks that the Gottenburg
herring, which came into the inlets of Bohuslan in such extraordinary
large numbers prior to the year 1808, and of which, e.g., in the year 1870,
more than one and a half million tons were caught, (which, by the way,
was only a very insignificant portion of the whole mass of herring which
had gathered there,) has its permanent home in the Skagerak, which is
neither very deep nor of very great extent. Cuvier and Valenciennes,
also, showed that on the northern coast of France, and not far apart,
there were two such tribes of herring, each of which had its separate
home in certain basins of the open sea, and that these tribes ne,7 er intermingled. Munter is also able to show that there is on the coast of
Pomerania one tribe of herring which spawns in the autumn, and another which spawns in the spring, differing greatly from each other,
although the basins of the sea near tlrn coast where they live are
rnarcely more than a mile apart. Another proof of the theory that
every race of herring has its special dwelling-place in the sea, which
it does not leave, except when it approaches the coast for the purpose
* This "theory" was the result of a confusion of two very different :fishes under the
same name-Culpca harengns and Pornolobus pseucloharengus-one of which is, the true
sea-herring, and the other an anadromous species whose ascent of the rivers coincides
with the advancing temperature of the new year, and therefore with the fatitudoS. F. B.
t The only avowed advocate of the "theory" in America was the originator.-ED.
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of spawning, is the fact that the herring is not able to swim very far,
since neither the structure of its muscles nor fins is adapted for this
purpose. Immediately outside the coast there are small banks on which
the fisllermen catch cod and other fish, and from these banks the bottom often shelves off with great abruptness to a depth of sea which in
some places reaches from four to five hundred fathoms, and which, in
the shape of a deep channel, varying in breadth from fifteen to twenty
miles, stretches from Soguefjord in a southerly direction along the coast
of Norway, making a sharp turn at Lindesnms, and extending from that
point to the mouth of the bay of Uhristiania. In some places its depth
is from four to fl. ve hundred fathoms, and deep channels branch of from
it toward the mouths of the great bays and inlets on the coast of Norway. In the Skagerak this deep channel is much narrower, and reaches
its greatest depth in the neighborhood of Arendal, while higher banks
stretch along as far as the northern point of Jutland. It is found near
]?edge that, at a distance of twenty miles from land, the bottom of the
sea rises up to 70 fathoms, and immediately afterward to between 60
and 50, and all sailors know well bow the North S~a rises toward the
coasts of England.
North of a line drawn from tbe mouth of the Sagnefjord to the Slletland. Islands, the deep sea extends from the coasts of Norway as far as
Iceland and Greenland, and only north of Stat are banks again found
outside tlrn coast. It will thus be seen that tile herring 1m1y very well
live in that great and deep sea when they do not linger near the coast.
That they live there, may also be argued from the fact that Nilson has
found large_quantities of herring in the stomachs of haddock caught out
in the deep sea. Boeck bas likewise found proofs that the herring
lives in very deep water, when not near the coast. He has repeatedly
examined the stomachs of herring, and, though he found but few
remair..s of food, there were, among these, fragments of crustaceous animals living in the great deep. By means of the dredge he has caught
the animals at various depths, from the surface to a point three hundred
fathoms below it, and has specially examined those species which serve a"
food for fish. Through investigations continued during several year ,
be found that certain species of crustaceous animals (copepods) alway
keep at a certain depth, and in such a manner that those living near
the surface are never found at a depth of fifty or sixty fathoms; and
that those which live in the deep are never found near the surface. The
eucbmta kind forms the favorite food of the spring herring, when it i
not near the coast of Norway; and this is never found at a depth of
less than two or three hundred fathoms. The herring must, therefore
in Boeck's opinion, live at that depth, which is not very far from the
coa t. Ile was sernral times informed by fishermen, especially in 1 61
1864, artd 1866, that they, when at a distance from · the coast, T"aryin"
between five and twenty English miles, and in different places, such a
to the northwest of Utsire aud Sartoro, had sailed through great ma e·
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of herring, which, as they thought, bad risen from the bottom of the
sea in order to move toward the coast. Some fishermen also !Showed
him herring which had been cast on deck by the waves. Boeck is dis.
posed to concur in Nilson's opinion that the herring never makes long
journeys, but that that school, which, during the time of the southern
herring-fishery seeks the coast of Norway, keeps out in the deep near
that coast. Cuvier and Valenciennes are of the same opinion, for they
have, as already.mentioned, proved that on the northern coast of France,
two species of herring are found not very far apan, which are easily
distinguished from each other in the Paris fish-market. ~'hese herring
are brought to Paris from two villages on the coast adjacent to each
other, and they are nernr mistaken for each other. Their abodes are
two different basins near the coast.
Breck then proceeds to speak of the causes which hnpel the herring
to approach the shore. It is well known that it comes there to spawn ;
and during the spring-fisheries the largest number caught are herring
about to spawn. Th~ stomach of the herring is empty <luring this whole
period, so that it evidently cannot be its intention io seek food 'at that
time.. Its desire to propagate dominates for the time being over all other
desires, and it seeks places against which it can press its abdomen, and
thus make the spawn flow more readily. It does not at all avoid the
netsJ but seems rather to seek them, of which fact interesting proofs may
frequently be seen, such as, that the herring will squeeze itself into the
meshes of the net if they are too small to receive it easily. The entire
herring-fishery of Norway is limited to catching the herring when about
to spawn, which is in.marked contrast with the fact that in almost every
other country it is supposed that catching fish during the spawning season ruins the fishery. In every roe-herring which is caught 68,000 eggs
are prevented from developing, and it may easily be imagined that enormous numbers of unborn fish are destroyed by the spring-fisheries. If
the sea did not contain such incredible numbers of them, one year's
fishery ,-vould entirely destroy the whole species. The empty herring
Lever approach the nets, and are caught only occasionally, since they no
longer feel the need of pressing against anything.
In the opinion of several scientists, such as Professors Sundevall and
Loven, every herring is instinctively led to return to the place where it
was born, although it be only an island of the smallest dimensions; and
that it seeks another place for spawning only when driven away. This
opinion is chiefly based ou observations of the same habit in the salmon,
which al ways seeks the identical place of its birth.
A writer in the ''Morgenbladet," (1'he Morning Joiirnal,) some years
ago, cn<leavored to prove that those herring which, six years before,
were boi·n in a certain spot, returned to it, and that the fishery would
always be abnndant in the same place after the above-mentioned period,
nnd cited as evidence some extracts from the government inspectors'
accounts. This proved a very interesting subject for investigation to
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Boeck, and he determined to make it very thorough and extend it over
a great many localities. He soon arrived at another result, by using,
first, the accounts of the government inspecto~s; and, secondly, the
very minute information regarding the :fisheries which he had collected
prior to 1852. By thus marking all the places where herring-fisheries
had been carried on, and by noting every year where the herring had
approached th~ coast, he found that there were so many exceptions to
these six-year periods, that in several places their number by far exceeded the rule ; and the same was the case in any period selected at
random from one to ~even years. Boeck can, therefore, see no law of
nature in this, and thinks that the herring does not return to the places
from which it came with the same certainty as the salmon does. The
approach of the herring, in. his opinion, depends on the three conditions
mentioned above, viz, the channels, the wind, and the temperature. The
age of the herring when it approaches the coast to spawn for the first
time, belongs to that line of investigations which Boeck has not been
able to complete. Nowhere, as yet, has this been accurately ascertained.
Some have maintained, but without being able to furnish proof, that
the age of the herring, when it spawns for the first time on the
coast, varies between one-half and seven years. Boeck is in doubt,
whether the herring when fully capable of spawning is exactly six years
of age; but he has likewise no means of establishing his own opinion
that it is only between three and four years old. He merely remarks
that too littJe attention has been given to the fact that the herring when
it spawns has by no means reached its full size, and he has found herring eight inches long which contained roe and 14ilk.
·
Boeck also spoke of the so-called "signs," which in earlier times were
closely observed, 'but to which, at present, little importance is attached.
In those early days fishermen thought that all the phenomena which
they observed in the sky and the sea must necessarily have some connection with their most important occupation; and we find that tlrnre
were autumn, winter, and spring signs. Some of these signs for the
autumn and winter consisted in tlrn color of the sea, the redness of the
sky, the kind of lower animals with which the sea swarmed, and e"\"en
the roaring of the whales, and the rising of the salmon in the mountainsti-eams. The well-known Norwegian clergyman, Rev. 0. Hertzberg,
has~ in the "Budstikken" (the lYiessenger) for 18fH, written an essay on
this suLject, entitled "On the Spring-herring a,nd the Bigns of its Coming:'
At present, however, people have lost all trust in most of tllese signs,
and rely only ou appearances furnished by the whale, by certain bird ,
and by tile codfish, which, in many respects, furnish importaut token
of the herring's approach. When the time of the herring fishery is near,
different kinds of sea-gulls gather in larger numbers than usual; but it
is not until the herring comes near the shore and near the snrface of the
water that the e birds can find food among them, and thereby indicate
with greater accuracy, the locality of the fish. The case is different
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with the whale and the codfish; whose element is the sea, and who can
follow the herring far below the surface. These therefore give more
trustworthy signs of the herring's whereabouts than the birds; but, in
pursuing the schools of herring, there is also a difference between the
whale and the codfish which it may be interesting to notice. The whale
can easily be distinguished, even when far out in the sea, as it is obliged
to come frequently to the surface for the purpose of breathing, wlJile the
codfish always keeps below the surface, and can only be seen wllen caught.
Both of these, while following the "herring mountain," for the purpose
of obtaining food, may, however, fornish useful signs for judging of the
probable condition of the herring fishery. The whale invariably keeps
outside t he great schools of herring, along the edges, never attempting
to penetrate any farther. It is, therefore, an auspicious sign for the
fishermen when they see whales in a wi,le circle, round some well-known
:fishing-place. They then know that the herring are approaching the
shore in dense masses, and they may justly expect a rich hanTest. In
the year 1862, Boeck saw whales, 'in a long and imposing line, stretch
from the northwest of Roy::.er as far as Utsire, and on the following day
the :fisheries commenced near Rov::.er ancl along the entire coast. If,
on the other hand, the whales are seen to spread over a large area, or
in small numbe!·s, :~ is safe to predict that the herring will not approach
certain places in large masses, but that the;y will be scattered, aud thus
the schools be smaller. If, after the fishery has been going on for some
time, the whales are seen near the ·coast in the spawning places, it is
absolutely certain t:lrnt the herring are leaving the coast, although on
that day fishing may be veQ good. In the same year, 1862, r emarkable
examples of t he truthfulness of these phenomena were witnessed. The
codfish does not exercise the same influence on the masses of herring
that the whale does. Being a very greedy fish of prey, it plunges into
the school of herring, scatters them, if possible, surrounds the fright·ened fish on all sides, pursues them fiercely, and often drives them toward the shore long before the chief mass of the school reaches there.
The approach of such smaller scattered schools, before the fisheries
commence, are termed, by the Norwegian fishermen, "sejejag," (codfishcbase.) When the school approaches the shore, the codfish is found
not only on its edge, but in tile middle of it; and if codfish are caught
having herring in their stomachs, it is a sign that the herring fishery is
near at hand. Of the greediness of the codfish, and its power to scatter
the herring-schools, amusing illustrations may frequently be seen in tlie
full seines. This sight is, however, more amusing to the spectator than
to the owner of the seine, as it frequently happens that the scared herring press the seine down so heavily as to allow them to escape. Seine- ,,
:fishermen are, therefore, afraid of the codfish. If the schools are already
scattered before coming near t~e shore, the codfish is found mixed with
the lierring daring the whole :fishing sea-s on; and it is not a sign of
7
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favorable fishing when, in the beginning of the season, codfish are
caught with the herring.
The herring may also be observed spawning within the net-s; and,
when it is free, it spawns in inlets and on the large flat places at the
bottom of the sea, which are covered with rough gravel, (" flak,") where
the roe sometimes lies in such enormous quantities as to fill the dredge entirely, when cast in .such places. This roe does not, however, }je loose,
but is firmly pasted to the bottom by a peculiar glutinous substance
which hardens in the course of half an hour, and which, with the rough
gravel, forms large cakes. It may happen that violent storms disturb
the bottom to such a degree as to tear off the masses of roe, and Boeck
relates a very interesting case of this kind. One year such an enormous mass of herring-roe was driven by storms up the Jreder Bay that
cart-loads of it were taken away to be used as a fertilizer for the fields,
and hogs also fed on it for many days. In these masses of roe the eggs
have a certain invariable .position, with an opening in the shell of the
egg, and the so-called'' micropyle" turned upward, so tuat the fructifying male semen can enter easily. The male fish pour their milt (semen) over the masses of roe which have been deposited by the females,
and it is therefore evident that in their approach the females precede
the males. In the commencement of the fisheries more females will be
caught, and toward the end more males. This was the case near
Skaareholrrnme, and may be a fact of practical value. .A.fter there had
been very good fishing for some time, one day the greater part of the
herring brought to the salting-houses were found to be male fish. Boeck
was therefore of the opinion that the approach of the herring had
ceased. ThiB was really the case, and it was not at all necessary to
explain this circumstance, as was ·attempted at the time, by a steamer
having scared away the herring by the noise of its machinery.
Boeck did not undertake to describe minutely the dP-velopment of the
embryo in all its stages, although it forms a subject for exceedingly interesting investigation, to observe how it is formed from the egg; how
the organs by degrees grow together; how the heart begins to beat and
the blood to flow. But as all this could not throw any more light on
the main question, viz, "whether the spring :fisheries are to disappear
from the southern fishing-places," Boeck passed over it very briefly.
Ile did say, however, that when the herring emerges from the egg it
differs so much in its shape from the grown herring that it resembles
rather an eel; and even after it js a month old its shape is not at all
like that of the matnre herring. In fact, the difference between the
young and the old fish is even much greater than that existing between
different species of herring.
Boeck also referred to a few species of herring, concerning which
opinions have been divided, viz, the great herring and the spring herring. Ile exhibited a drawing of a great herring from Langenre
an<l another of a large spring-herring from Brono. With regard to
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the shape of the great herring, it wi11 be fouud that the upper ontIiue from the end of the head to the beginning of the back fin is
curved, while in tlie spring-herring it is straight. lts greatest height ·
also is, in proportion to its length, more than that of the spring-herring;
and if two equally large specimens are compared, it will be st>en that in
the great herring the back immediately in front of the back fin is much
broader than that of the spring-herring, and that the outline of the
belly in the latter i8 less curved. Boeck has not been able, except in
these respects, to discover any difference, although he was told that,
according to popular opinion, there was a great difference between these
two kind~ of herring. Several years ago he was offered an opportunity
in Haugesund to examine and compare both kinds with great minute. uess. A merchant from Nord.l and brought a quantity of great herring
to Haugesund to be exported. · The government officials demanded the
usual spring-herring tax on these fish, which the merchant refused to
pay, as they were ·not spring-herring, and as he had already paid tax
on them in Nordland. The government officials wished in this case that
Boeck would furnish some sure and easily marked characteristics by
which the great herring could be distinguished from the spring-herring.
He found this at the time to be impracticable, although he examined a .
great number of both kinds. Bnt when he heard that several persons
considered themselves capable of determining in what the difference
consisted, he had an interview with them, at which one said that one
important difference was, that the membrane of the belly is white in the
great herring, but black in the spring-herring. This, however, was
found to be only partially the case in some pressed and salted great
herring, while with ali the others not the least difference could be discovered. Another said there was a difference in the scales, but the cause
of this was that the great herring, by a less careful treatment, were deprived of its scales, while they were fot~nd in the spring-herring. There
was therefore not a sing-le point by means of which these two kinds o-f
herring could be absolutely distinguished, with the exception of the circumstances mentioned above, and these were due simply to the superior
fatness of the great herring. Some time after this, however, a cbaracistic was mentioned by which both kinds it was thought could easily be
discriminated. It was affirmed that the great herring was destitute, it
was said, of certain bones in the back, which the spring-herring had.
Boeck, on hearing this, thought it highly improbable, as the structur.i,l
forms of the different kinds of herring had been carefully examined, and
the conclusion reached that they are entirely the same in most kinds
inhabiting the northern hemisphere; while only a few exceptions are
found in those of the southern hemis.phere. The "procesus spinosus.
su?erior" is double in the herring, which is not the case, for example-1
with the haddock. On the sides of this bone there are seen two fine
bones, and the argument turns on the question whether these are found o-r
not. If we examine, however, a great herring minutely these bones
8F
'
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are found just as in the spring-herring; but they are frequently overlooked, because the flesh of the great herring is much fatter and looser,
and in cutting through its back the knife will easily pass through these
soft bones; while in the spring-herring, whose flesh is less fat and therefore apparently coarser and harder, the knife wil1 not pass through so
readily, but will gli<le along the . bone when it meets it. In carefully
cutting open the fish, the two bones above mentioned will easily be foun d
in both kinds.
Of all the assumed distinguishing marks, then, between the great
herring and the spring-herring, only the greater fatness of the former
remains. It might be thought that this fatness is caused by the better
food which the gre~t herring finds at th_e greater depth of its abode;
but this cannot be the soie reason. Indeed, there is ·another and more
important cause of this phenomenon. In seeing the great herring lyin g
in the boat after it has been caught, one is immediately struck by its
smooth and beautiful appearance; while the spring-herring, under the
same circumstances, is frequently covered with a filthy slime, a mixture
of roe and milk, and in pressing the belly of a spring-herring a stream
either of roe or milk flows out, which is not at all the case with the grea t
herring. In opening both, one finds that in the female spring-herring
the roe-bags are coarse-grained and soft; while in the female great herring they are fine-grained and hard. It might be supposed that this is
.a specific differnnce between them, which, however, is not the case, since
it is only caused by the _roe-bags being more developed in the springherring than in the great herring. In taking the roe-bag of the springherring, especially that of a salted one, as its structure can be more easily
distinguished, one will find, on opening it with a fine pin, that tile roebags are not what one would suppose them t.o be-bags filled with eggsbut tllat their structure is more complicated. With the aid of the pin,
one will easily be able to lay open and follow up certain fine vessels in
which the eggs se'em to lie, and this is actually the case. The whole roe-. bag consh,ts of an infinite numter of fine tubes, which, perhaps, can
best be compared to greatly-elongated fingered gloves lying exceedingly
-close to each other and connected by·the so-called "binding texure
which is sometimes hard and stiff and sometimes soft. Where, to continue the figure, the fingers of the glove would join that space which i
occupied by the hand, a channel leads the eggs out along the whole
length of the roe-bag, and its continuation is another channel which
-Opens in front of the dorsal fin. In the finger-shaped channel~, the egg
develop from small cells which gradually grow larger. In the great
herring, the egg-cells are very small, and the egg-tubes are connected
with each other by a thick layer of binding texture filled with fine bloodvessels. In the spring-herring the egg-cells are more than four time
.as large; the egg-tubes are rnry thin and fine, and there is scarcely any
binding texture. In breaking the roe-bag of the great herring in th
middle, it seems to consist only of a somewhat brittle-grained ma ;
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while in the spring-herring, it is softer aud tougher. T~ere is, therefore,
no other difference between the roe-bags of the great herring arnl those
of the spring-herring, than that the roe-bag of the former is less developed than that of the latter. In the early part of the fisheries, the
roe-bag of the great herring is least developed, while toward the end, certainly in those caught near Selsovik, it is much more developed and
softer, and we even find herring among them which are ready to spa·wn.
The first herring is, on the other hand, much fatter than this last from
Selsovik, from which it is evident that th_e fatness decreases in proportion as the sexual organs develop. When the herring comes in from
the sea in order to spawn, it, like the haddock, takes no food during the
spawning time, and must, therefore, secure the material which is necessary for the development of the roe-bags from its own body; it therefore grows thin in proportion as the sexual organs develop.
Boeck met with a beautiful illustration of this in a great herring from
Skarsfjord, six miles north of Tromso. Among the great herring which
he had occasion to examine there, he saw one that was much fatter than
the other, and which, on account of its size and beauty, he determine_d
to take home and preserve in alcohol, but he finally opened it to ascer- ·
tain the cause of its excessive fatness. He found that the herring was
a male, and that the right milt was well developed, while, on the left
side, only small traces of milt were found. Be then observed that an
intestinal worm had taken up its abode in the left milt, and had hindered its development. On the same side were found large stripes of
fat twisted around the digestive channels; and as this herring had thus
not been able to. develop its whole milt, it was not obliged to use all
the fat in its body, so that some of i.t lay on that side where there was
room for it. Hence it is clear that in this respect there is no difference
between the great herring and the spring-herring. He was told by old
seine-fishermen that during the first year of the spring-herring fisheries
this herring did not approach the coast in a condition ready for spawning,
but that it became so only toward the end of the fishery, and that then
the herring was much fatter than it is now. Perhaps there is a similar
change in store for the great-herring fisheries, so that after some years
thA great herring will also come near the coast better prepared for spawning, and will consequently be less fat.
Boeck then gave his opinion on the probable future of the springherring fisheries in the so-called southern fishing-places, where he had
made a number of observations. In what he said he did not wish to
assume the character of a prophet; he would only give facts, both for
and against, and he would, as he had done before, leave it to each one
of his hearers to draw from these facts the conclusions that seemed to
him most correct. Four years ago, when the fishery was still good, be
had warned people not to put too much faith in its continued success,
and not to expend too large sums in the erection of new salting-houses·,
or the extension of olu ones. At that time his warnings were received
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unfarnrably, as the practical fo,hermen entertained different opinions,
and thought that scientific investigations were of no use as regards th e
spring-herring fisheries. 1.\iany also thought that care should be taken
not to say anything which would alarm people in prosecuting their
labors. Boeck, nevertheless, deemed it his duty, first privately, and
then publicly, in his work "On the Herring and the Herring-Fisheries," to
make kn9wu the results of his investigations, which he thought were of
great importance to the fishermen. If the spring-herring disappeared,
and his predictions thus became true, he deserved the thanks of all for
having given timely warning of the evil impending; and if bis advice
had been heeded, thousands of dollars might have been saved, which
otherwise must be lost in a trade that was doomed to disappear. People
ought not to rely too confidently on the spring-herring :fishery as a constant source of income. In examining the history of the fisheries, i t
would be seen that at times they bad been very productive, and then,
again, bad dwindled down to almost nothing. The fisheries had been
abundant during the reigns of Hakon Adelsten and Olaf Trygvason ;
also, from 1217 to 1340, during which period the spring-herring fishery
was of such importance that the law of Magnus Lagaboter contains several paragraphs in reference to them ; then again, from 1559 to 1572 ;
from 1640 to 1688; from 1698 to 1784; and finally our period, from ~807
till the present time. It will thus be seen that the herring can disap'pear, and that the fisheries can decrease. But now comes the important
question, "What can be thA cause of this!" Two class-es of causes were
assigned. The mass of herring has either decreased by being caught in
too profuse a manner, by being devoured by fish of prey, or by bein g
drstroyed in some other manner, or else the schools of herring have wandered to other places. Professor Nilsson seemed, in the beginning,favorable to the causes first named, bnt later, he bas decided against them,
chiefly 011 the ground of better information. Government Inspector
Widegren, however, still clings to them. Boeck himself does not believe
that the mass of spring-herring bas decreased, but thinks that they no
longer approach the shore.
Wherever the herring-fisheries have disappeared the fishermen have
been left in great want arnl the merchants have lost an important
source of income. In consequence of the cessation of the fisheries the
country has suffered directly and indirectly, and it' is therefore not to
be wondered at that people in ail classes of society have thought over
the matter and have tried to discover the cause of the decay. Many
reasons were assigned, but none seemed to be plausible. What wagiven as the cause of the herring's disappearance in one place wa~
found not to be the cause in another. Laws b~tve thus been based on
very vague suppositions, and large sums have been expended for carrying on the ft hery according to new and hitherto unknown metbou- ·
uch as by stationary nets in the deep sea, or by drag-nets, but all in
vain. The promises of learned rnen proved futile, and hope alone kep
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up the 'courage of the fishermen and merchants. In earlier times, when
people did not seek the cause of various :phenomena in nature, but
judged things by their appearances, it was thought that God had
blighted the herring-fishery, because men had become ungrateful and
abused his gifts. Sometimes special causes were assigned for the
Divine wrath, and Absalon Pedersen Beyer thought that the herring.fishery disappeared because Cdstopher Walkendorph had taken tithes
away from the clergy and used them for building purposes. Even in
our own days, (1835,) we see something similar to this, in the fact that
several members of the British Parliament declared in the Hou~e of
Commons that the herring had disappeared from a place ~n the coast
of Ireland because a priest had demanded tithes of his parishioners.
Casper Seatus tells us, that in the year 1830 the herring left Heligoland,
where at that time about two thousand people gained their living from
the :fisheries, because some young men, •i n mere wantonness, had cruelly
abused a herring. In Stavanger, according to the account of Professor
Kroyer, the fishermen, in the ·year 1830, <lid not allow a wealthy citizen
to hold a masked ball in his own house, for they thought tlJat this would
vex the Deity, and that as_a punishment He would cause the herring
to leave the place~
When this superstitious belief yielded to the better suggestions of
the understanding, the decay of the herring-fisheries was sought for
in natural causes. In former times it was believed that noise could
· drive the herring away, and, in 1580, to shoot on board ships was prohibited at Bohuslan. This belief was common even in later days. Thus
it was thought that the herring left Bohuslan in 1697 in consequence
of the discharge of the guns during a naval engagement, (in the war
between the Swedes and Danes;) and the disappearance of the herring
from Uynekilur (a gulf on the GOast of Swea.en) was generalJy ascribed to
the guns of Tor<lenskjold's (a Danish admiral) fleet. When the herring
returned in 1750 a law of 1756 fixed a penalty of 500 rigsdalers ($250
gold) for discharging a gun from any fortress on the coast, on men-of-war, and on merchai1t-vessels during t,he period when the herring was
approaching; and as late as 1808 the thunder of guns (in the war
between Denmark and England) was considered the cause of the herring's
disappearance. E,ren now the herring fishermen do not like the noise
of the steamers, and in 1862 they were not permitted to cross the Sildefjord near Karmo. In Ramsdalen steamers were not considered so obnoxious, and during the great-herring fisheries no instance is on record of
the herring having been driven away by the constant passing and · repassing of steamers. In Scotland careful observations have shown that
the herring has disappeared from bays wllich have never been touched
by a steamer, and have remained in some portions of the sea where
steamers pass daily. Professor Nilsson considers all noise detriment.al
to the herring-fisheries, and to show how easily the herring can be
frightened, he relates that, in 1756, when the fisheries near RikfJor<l
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were very abundant, the herring left when eight ·men-of-war anchored
there, and this only because the ship-be1Js were rung every evening. all
shooting having been forbidden. He adds that the cause of the h er•
ring's disappearance in 1808 was the constant noise in the salting-houses,
produced by the manufacture of l>arrels, and by other work, all the harbor
being fu11 of ships and boats waiting for their cargoes of herring, the
whole coast and all the islands swarming with people of every age and
sex, who had gathered there for the sake of earning money. In the
evening there was music and dancing in the fishing-places, and therefore
Nilsson says it was no wonder that the herring left.
. In Norway the herring does not seem to be so much disturbed by
noise, but other causes of its disappearance are given. In Flmkkefjord
people thought the cause of the herring's departure in 1859 was the
strong glare of the List light-house. In other places, however, there was
no objection to light-houses; while in Utsire it was even thought t hat
the fisheries began to be very abundant just about the time when the
light-houses were erected, the herring, as they supposed, being attracted
by the light. The opinion that light-houses have any influence on the
herring's appearance or disappearance has now been entirely abandoned.
Formerly many supposed that the bad odor spreading· over the sea from
tbe burning · of sea-weeds caused the herring to leave, and in many
places laws were demanded forbidding the act. The burners of seaweed, however, were of a different opinion, as well as the owners of
glass-houses, who used the burnt sea-weed. Professor Rathke was commissioned to examine this matter, and he found that the herring had
left places where sea-weeds had never been burned, and continued in
others where sea.weeds were burned constantly. It has also been said
that the cuttle-fish was a cause of the herrints disappearance, bnt
Boeck has never found a single cuttle-fish in the southern :fisheries,
while he saw large nu.mbers of them near Langenms, and many instances
were related how the cuttle-fish loved to pursue the herring; but in no
instance could it be proved that it had ever driven away even the smallest school.
At one time it was supposed that impurities at the bottom of the sea
had an influence on the herring fisheries, and tliat the herring avoitled
those places where many impurities were found, because the;y were unfa.
vorable to the development of the spawn. Such impurities were generally produced by employing imperfect fishiug-irnplements, which le
greater or less masses of lierring at the bottom. and also by various
kinds of refuse being thrown into the sea, which, might make it unfi
for spawning. On the coast of Norway the former opinion was qui
prevalent, it being maintained that in seine-fishing great quantitie o·
<lead herring were left in the water. Boeck, during his first stay at th
fishing-stations, had his attention directed to this. He also saw th
the nets with narrow meshes, which the fishermen have recently begu
to use, did not permit larger herring to put the whole head through th
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meshes, but that only the front portion entered, so that the fish di~d at
last in endeavoring to p·ush through the meshes, as it never moves backward. When the net is hauled in, these larger herring fall off and remain at the bottom of the sea. He had several times examined sucll
places after the fishing was over, but had never found any large quantity of dead herring at the bottom, even when he used the dredge after
particularly rich fishing-seasons. With the water-telescope be could
not penetrate to such a depth, but he thinks that the account of great
masses of herring lying there is very much exaggerated. On another
occasion he saw a large quantity of dead herring lying at the bottom of
the sea, but he felt convinced tllat this could not possibly influence the
fh,heries, and experience has shown that he was right. When the current is very violent, nets set in exposed places will be driven together
and become entangled, so that it is impossible to separate them. He
thus witnessed at Bjorkevmr the sinking of such a mass of entangled
uets which had been cut off from the buoys, in ·order to save something.
It was important for him to examine the place where this was done, and
lte went there about two months after this occurrence. The nets were
then so much decayed that only small pieces could be recovered, while
of the herring only bones an<l gristly parts were found. But the fragments of the nets and herring were ever,ywhere covered with carrioneating animals, which had gathered in great numbers. Many other,animals were also found. When, later in the same year, he requested some
one to procure for him sper.imens of some of these animals, it was discovered that there was not a trace left of nets, herring, or animals ; so
that about four months after the close of the :fisheries the bottom was
quite clean again.
It is, therefore, evident that dead herring could not make the bottom
so impure that a year after it should be unfit for the herring to spawn
.in; and experience has also shown that this is not the case. Un the
other hand, reports from Sweden, Scotland, ~nd other countries, affirm
that seines may be very detrimental to the :fisheries, by leaving a great
many dead herring at the bottom, and man)' instances of this arc mentioned, such as tbe well-known fishery near Golten, where, after a great
many herring had died. during one night, the fisheries were never again
8uccessful. Boeck also discovered, several . times after seine-fishing, by
examining the bottom with the water-telescope, a considerable numb.e r
of dead herring; but be thinks that the injurious influence is very much
exaggerated. Where seine-fishing is carried on in open places the current, sea-animals, &c., will very soon purify the bottom, and only where
very la::: ge masses of fo,h have died in deep and narrow inlets will some
remains be found . the following year. The cause of the herring not returning to such places might rather be occasioned by its irregular habits.
than by dead fish. In order- to adduce more s11bstantial proof of this
he caused, according to the government inspector's account, to be marked
on a map all those places where seine-fishing had been carried on since·
1853, and he found that in some there had been considerable seine-fish-
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ing year after year. It was, therefore, beyond a doubt that seine-fishing
was by no means so detrimental to the fisheries as was generally supposed. That the seines brought up all the young herring, was entirely
unfounded, or, at any rate, but rarely the case; and the small herring,
whicll are frequently caught toward the close of the fisheries, often contain roe which bas not been fully developed. He was informed at the
great-herring fisheries, and also saw for himself several localities, where~large masses of dead herring were said to be, at Selsovik, where, at the
bottom of the deep and narrow Gjeres inlet, between 10,000 and 15,000
tons were lying. The following year would show whether they had
decayed or not.
In Sweden, the disappearance of the herring had been chiefly attril>uted to refuse of fish-oil which had been thrown into the sea. This had
formed a theme of discussion as far back as the middle of the last century, and Professor Nilson had clearly stated .t he reasons which farnr
this optnion. It will be seen that with regard to Bohuslan, his opinion
has met with much opposition, while just as many instances are given
tending to show that the refuse of fish-oil has no such injurious results.
Boeck has not been able to find that these heaps of refuse are so near
each other that the herring could finu no suitable spawniog-places
between them. Even if the refuse of fish-oil were the cause of the herring's departure, this could not have been the case in former times, when
the herring <lisappeared from Bohuslan, as at that time there were no oil refineries either in Norway or in the Limfjord, (in the north of Jutland. )
Boeck's investigations therefore prom that all these causes, which have
been mentioned as being instrumental in driving the herring away at
different times from different places, either amount to nothing, or
have not held good iu all cases. He endeavored himself to find causes
of the herring's disappearance which would better stand the test of
science, lmt for a long time sought in vain, till at last be thinks that,
through the study of history of the herring-fisheries, he bas found reason '
that will hold good in all cases. During the first year of his stay at the
fishing-stations it occurred to him that the herring-fisheries, which formerly
had commenced much earlier in the season, sometimes even before
Christmas, had more recently begun later in the year, and he was unable to find a.ny special reasons for this. He also noticed that the herringfisheries were very unproductive near Skuuesmes, where formerly they
had been very abundant, an<l that this could not be ascribed to storm:
or to any other ordinary cause. In the following year the fisheries commenced still later, ar.din careful1y examining this whole matter he found
that at the commencement of the fisheries in 1808 the herring approached
the coast in February, while during the following years it came earlier
every year, till recently it again came later and later in the season, until thi.
year it came at the end of February. In his work, ''On the herring and herring-fisheries," be has given tllcexact date for every year when the herriu
approach <l the coast. From these dates it is seeu that tu ere is a certain
regularity iu the time of the herring's approach, which is but slightly
1
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modified by storm and cold. In examining the localities where the
herring fisheries are carried on, it will be seen that there is likewise a
certain regularity in them. From 1808 and 1819 Skudesnres was the
chief seat of the fisheries on the southern coast, while north of Karmo
and Espevrer onl,y few herring were caught, not counting, however, the
so-called Bergen fisheries from SelbjornfJord to Feio. From the year 1819
the herring also began to appear in large masses near theHviding Islands,
Tananger, and Roth, and in 1825 it passed south of Jreder. .From 1824 to
1838we notice a constant tendency in the herring to move south, the schools
in that direction increasing every year, so that rich fisheries began to spring
up, first near Egersund, then near Sagndal, Rregefjord, and Hrekkefjord,
while at the same time the fisheries near Skudesnms gradually grew
Jess abundant. From that time, the herring began again to retreat, and
soon disappeared completely south of the Jreder, and more recently from
the IIviding Islands and Skndesnres; while, on the other hand, the
fisheries became very important near Rovrer. During the last year the
fishing has shifted north of Espevrer. If this regularity in the change
of time and place of the herring movements could only be proved with
regard to the southern spring-herring fisheries, it would be an important fact, yet not important enough to allow us to deduce laws that
would be applicable in all cases. Boeck, lwwever, found that such wa~
really the case. Iu examining the information scattered in merchant:::;'
account-books, and letters which he was permitted to use in StaYanger,
he found that this same law applied in former as well as in later times,
and that there was the same regularity in the cliange of time and place
of the herring-fisheries. He has treated this subject at length iu his ·
work, '' On the herring and the herring-fisheries." Even in examining
the dates regarding the herring-fishery in the year ln75, given by
Absalon Pedersen Beyer, we :find that the fisheries in the l>eginning of
that period commenced toward the end of :February. This law is therefore fouud to apply to three different periods. The same phenomena
were observed not ouly here, but also in otheir places. 'This can be
shown most conclusively in the Bohuslen fisheries. Boeck found that
this regularity was very apparent there in the great fisheries "hicl1
closed in 1808. In 1756 the fisheries commenced near Styrso and
Rifotjord, south of Gotten burg; from there the herring went constantly
northward, and in 1773 herring were caught near Stromstad, and, in
1778, near the H val Islands. As regards the time of its appearance,
the herring in 1750 came in October, and from that time al ways a little
earlier, till 1762, when it came on the ' 16th of August; then again
gradually later. For example, in 1780, toward the end of October;
1790, in the middle of November; 1800, about Christmas, and toward
the end of that period (about 1808) in February. The same was also
the case during the great fishing period, from 1556 to 1590. It will
thns be seen tbat the same law has held good for several centuries an,l
in ·two different places.
In 1868, when the :fisheries were still very abundant, Boeck thought
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that he was fully justified in predicting that a change of tl:ie fisheries
was near at hand; and although in the beginning he met with violent
opposition, he saw bis predictions verifi.etl from year to year. He
finally mentioned some other facts. It has been a wide-spread opinion
that the herring-fisheries change alternately between the coast of Norway and that of Bohuslan, and that the herring moved between these
two places, an opinion which was strengthened by the fact that when,
~tbout 1808, the schools of herring left Bohuslan, they made their
appearance on the coast of Norway. But Nilsson bad already shown
tbat the Bohuslen herring is a totally different species from the Norwegian, and Boeck has proved conclusively that this difference has
existed from time immemorial. He has furthermore proved that these
two species also differ in the circumstance that they spawn at different seasons of the year, the spring-herring spawning in the spring, and
the Bohuslan herring in the autumn. He bas also been able to prove
by historical researches that, from the very earliest times, both these
herring-fisheries have been carried on at the same season, and tllat
only during the last fishing period there was any difference in time.
Nor bas he found any connection existing between the Norwegian,
Dutch, and Danish fisheries. Such a connection may possibly have
existed between the Bohuslan fishery and the Dutch-Scotch fisheries, as
some data seem to point in that direction.
If the herring should leave the coast of Norway, it will, in all probability, be obliged to seek the other channel, (" Rende,'') which Boeck
has marked on his map. At a distance of from ten to fifteen miles from
the coast of Norway, large banks are found, that have their roots in the
North Sea, where the depth of water varies only between 70 and 50
fathoms, a depth which is very favorable to the development of the
spawn. Boeck thinks that if the herring disappears from the southern
coast of Norway, the fishermen and merchants will suffer iu the beginning, but not as much as in former times. The cod-fisheries which
have recently commenced, and which he always found to come after a
period of herring-fishing, would probably replace the herring-fisheries,
after people had become accustomed to them, and had supplied themselves with the necessary implements. Besides, since the intercourse
by steamers has become so common, • and is even increasing, fishingplaces that were formerly considered too remote will be use<l. j nst as
well as those which are near, and herring-fishing will assuredly be
ca,rried on at all times on the long coast-line of Norway. The periods
during which the herring has disappeared have been neither as long
nor as exclusive as is generally supposed ; for although we know that
the herring left Skudesnres in 1784, it was caught near Bergen in 1787,
and r.eturned there in 1806, while it did not return to Skudesnres till
1808. Nor llas it remained entirely away during the intervening period,
since in 1803 there might have been considerable fishing, if people had
been prepared for it, for during that year the herring approached the
shore in vast numbers.

VIL-PRELIMINARY REPORT FOR 1873-'74: ON THE HERRING
AND 'I HE HERRING-FISHERIES ON THE WEST COAST OF
SWEDEN.
BY AXEL VILHELM LJUNGMAN. 1

To the committee appointed to investigate the herring-fisherfos on the west
coast of Sweden:

Having been informed, on the 3d June, last year, by the secretary of
the Royal Academy of Sciences, that, by a letter of' His Majesty the
King, dated March the 28th, I had, at the suggestion of the Royal
Academy, been intrusted with the continued prosecution of the investigations regarding the herring and the herring-fisheries on the west coast
of Sweden, I went to Stockholm. in accordance with the wish of the
committee, as expressed by their letter of the 13th of June, and remained
there till the end of the month to gather all the necessary information
and make every necessary preparation.
In the cotirse of the summer, I visited the most important :fishingstatioris on the coast of Bohus-lan to secure information and to ma.ke
the necessary arrangements for investigating the .fisheries whic4 commence in the autumn. I left for Stockholm on the 23d of September
to consult with the members of the committee, and to make myself
acquainted with the literature of the subject in the library of the Royal
Academy of Sciences. In consequence of sickness, I was compelled to
remain in Stockholm till near the end of October, so that I was prevented from. making any observations at the beginning of the fisheries.
During the months of November and December, I visited all the more
importa,nt fishing-stations o'l. the central and northern coast, 2 where the
fishing for small herring was carried on.
As soon as I received information, about the beginning of tbe year,
that herring were coming in in great qu~ntities, I ~ent immediately to
1
Preliminiir Berattelse fifr 1873-'74 ofver de betriiffande sillen och sillfisket vid Svericres
vestkust aostaUda nndersokui.ngarna. Af Axel Vilh. Ljungman. (Tryckt sasom handskrlft.) U psaJa, Ed. Berling, lt,7 4. [Bvo, 2 p. l. 74, pp. 1 I.] Translated from the Swedish
by R. Jacobson. Original "printed tts manuscript" by the author, [i.e., not for general circulatiou,] Upsala, 1874.

~ B.v the southern coast, I understand the coast from Salofjord to Tistlarne, (Reports on
H erring--Fbheries, p. 86 fr. 8 ;) by the centred coast, the coast from Siilofjord to Soteskar.
(counted to the northern coast by tlie old fishermen; see Act Concerning Blubber-Refineries, pp. 120, 134;) and by the northern coast, the coast from Soteskiir to the boundary
of Norway. A somewh::it differe:1t division of the coast has been ma.de by Dubb, (Re1,11rtM of the Roy:iJ Academy of Sciences for 1817, p. 34.)
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Gotten burg, where I had an excellent opportunity for observing the her.
ring-fishermen assembled together from all the neighboring coast. On
the 24th of January, I went to Stockholm to consult with the committee,
and to inform myself of the financial arrangements made for the obse1··
vations. Fr.}m the end of February till the beginning of ,June, I visited
various localities on the coast of Bohus-lan, to make observations and
gather whatever information I could.
I went to Stockholm again on the 7th of June, a,t the express desire of
the committee, to report on the progress and result of my observations.
.Although I had some knowledge of the coast of Bohuslan and its
:fisheries, much time was, nevertheless, lost by my being unacquainted
with many peculiar circumstances- of importance for carrying on observations in the easiest and quickest manner. This knowledge can be
acquired only by several years' intercourse with the :fishermen. All the
investigations, which were chiefly of a practical character, were on that
very account entirely new to me, and, therefore, necessarily retarded my
progress. My investigations were, moreover, impeded by the unusually
stormy weather druing the autumn and winter, by sickness, and by wnnt
of funds ami apparatus. 1 Much time has also been consumed in col.lecting all that has been said on the subject in the very rich herriugliterature, which, as far as possible, I endeavored to obtain.
I need scarcely say that the distrust and opposition with wllich tho
investigations were met, not only by nearly the whole populat10n engaged in :fishing, but even by those from whom assistance might reason'a hly have been expected, exercised a depressing influence, and will
continue to do so in the future, though not, perhaps, to so great an
extent. The rigid observance of section 22 of the fishing-law, and the
milder ordinance of July 19, 1872, regarding the use of nets with narrow
meshes,2 increased the excited feelings of the coast-population, especially
in the beginning of the year, when the herring came in in great numbers.
The almost uninterrupted journeys, which were especially troublesome
in winter, on account of the apparatus which had to be carried along,
and the brief stay made in each place, did not permit any thorough
anatomical or microscopical observations, since these require a quieter
sojourn in a suitable place, where all the necessary apparatus may easily
be brought. As I did not consider it desirable and of practical u~e
for the advancement of science to report on the special investigations
which haYe been begun, but have not yet led to any <le:finite result, the
cause of the incompleteness of this first report will easily be understood;
while this incompleteness was still further enhanced by the fact that t,Jrn
investigations were rarried on uninterruptedly till the end of tlrn year,
thus leaving but little time for putting my notes into suitable shape.
In conclusion, I must <lraw attention to the fact that, as tlie investigations continue and more information· is collected, much in this report.
- - - - - - -1 - - - - - - - - - - - - - - - - - -- - -- See Chaptt)r VIII.
!: New Reports on the Herring-Fisheries, p. 3, 58, 59.
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will probably have to be modified in fnture 9nes. I also hope that I
shall then be able to make my report much more complete by means of
observations made on the coast of Norway, i~ the· Kattegat, and in the
southern portion of the Baltic.
I.-ON THE DIFFERENT SPECIES OF HERRING AND SMALL-HERRING.

Even in olden times different races of herring were recognized, or at
least names were given to them designating different kinds, as the
idea of a variety or race was scarcely known to the traders and
fishermen, who by those different names only wished to distinguish one
, article of trade from some other which was obtained at another place
or time, or was considered to have a different value.
Among our Scandinavhu1 naturalists, Linne was the first who described a kind of herring calJed in Swedish "Strommingt [a sort of
small-herring,] as a separate species, under the name of Clupea harengus
11 membros. 1
From Dr. P . .D,u bb'sobservations on the herring-fishery of Bohus-Lan, 2
we learn that the Bohus-Lan fishermen, during the last great fishery,
distinguished the so-calJed "old" herring, (" gamla" sill,) as it is called
at present, as a '' real sea-herring" (" 1igtig hafssill") from the springherring, which is peculiar to the coast, and · belongs to it exclusively.
This last-mentioned herring was said to have a smaller head, to be
thicker and shorter, and to resemble the Kattegat herring. To judge
from an expression of 0. N. Loberg's, 3 the Norwegian herring-fishers
likewise make a distinction between the'' sea-herring"(" Havsild") and
tlle "fiord-herring/' (" Fjordsteing.")
Professor Nilsson, in the ;year 1832, distinguh;hed, besides the '' Strommiog," a large number of different races of herring from the southern and
western coasts of Sweden- and Norway, all of which, however, he
grouped under two heads, viz: sea-herring (Hafssill) and coast-herring,
(Skargardssill.) 4 This division, whicll was somewhat modified by him
Fanna Svecica. Ed. alt., p. 128.
Kgl. Vet. Akad. Handl. f. 1817, p. 35, 44.
~ Norges Fiskerier. Kristiania, 1864, p. 89, 90.
4
Prodromus icht,hyologire scandinavicre, p. 23, 24. As this work is very scarce,
o,nd as the quotation is of special imp:lrta~ce, it is given in full:
Clupea harengns Auctornm. Svecis Sill.
Sub hoc nomine latent plures species, vel, si mavis, varietates locales constantes,
rp1re in dnas formas aptius abeunt:
1-mo Forma oceanica (sea-herring): capite, ocnlis et rictu minoribus; orbita 1o-h
longit. corp.; ventralibus sub anteriori t pinnre dorsalis; distautia a rostro ad pinnas
pectorales intervallum requaute ventralium et aui, seu initii pinnro analis :
1. oeresundica, Nostratibus Rabosill ( boundary-herring).
2. schelderensis, Nostratibus Ku.llasill.
3. majalis, Nostratibus Griissill (grass-b,erring).
4. balwsica, Nostratibus .Aflingssill l. Sto1·sill (great-herring).
5. biemalis, Nostratilms Norsk 1!intersill (Norwegian winter-herring).
6. autumnalis, Nostratibus, Norsk hostsill (Norwegian fall-herring).
1

2
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subsequently,1 seems to have been adopted by all the Swedish ·ichtbrologists, but has been questioned by Profe~sor Kr6!Jer, who says, in his
great work on the fish of Denmark, tha,t he is not convinced of the
correctness of Professor Nilsson's distinction of different species of
herring from the southern Baltic, the Kattegat, anq Norway. 2
From the western portion of the North Sea1 Yarrell has described two
analogous forms of herring as different species: Olitpea leach-i-i and
Clupea alba,3 the latter of which, however, is only a herring in an earlier
stage of its development. 4
In the year 1833, in testimony before a committee of inquiry ordered
by His Majesty, the Bohus-lan fishermen distinguished the followiug
kinds of herring: 1. The so-called old (" gamla '') herring, (which formerly came in every year from the North Sea ; 2, the half-grown
"lottsil," (so called from the Swedish word '' Iott,'' a kind of net,) found
both toward the end of the last fishing-period and later, and whichneithn
propagated nor was to be seen in its full-grown state near the coast;
and, 3, the "spring-herriug," or "grass-herring," belonging to the coast,
and caught during the old fisheries as well as since. The distinctive
marks assigned by the fishermen were very uearly the same as those
which are generally employed by Nilsson and other professional ichthyologists in distinguishing the various species of herrings, viz, the size
of the head, height of body, length of dorsal and ventral fins, size of
scales, and time of spawning. The opinion of the fishermen was attacked by Professor Nilsson as being unreasonable, and all the Swedish
naturalists adopted his views. 5
Obs. Pulli omnium harum varietatum sub nomine Smasill-small-herring--:-(et adhuc
minores .A.nsjovis-anchovies-) venditant~r. Nomcn vero Srnasill etiam imponitnr
varietatibus minoribus formro insequentis.
2: do Forma tmniensis (coast-herring), capite, oculis et rictu majoribus; orbita h-<1
longit. corp.; veutralibus fere sub medio pinnro dorsalis; distantia a rostro ad pin11ll!l
pectorales molto longiore quam a ventralibus ad anum, et roquante dista,ntiam a
ventralibus ad mediam analem :
J. Clupea Cimhrica. Sv. Kivik-8ill vel Oimbrishamns-Sill. In parte meridion:tli
maris baltbici.
2. Clupea memb:."M. Sv. Strornming. In parte superiori maris balthici.
1 Skandinavisk Fauna. · IV, p. 492-498.
2
Dan marks Fiske. III, p. li,5-156:
3 British Fishes, 3 ed., I, pp. 111, 121.
4
The Clupea alba (subsequently called by Valenciennes Rogenia alba) was estab·
lished by Yarrell for the celebrated "Whitebait" of English gourmands, but has been
satisfactorily d13monstrated to be nothing more than the young of the bcrring.-S. F. Il.
5 It does not, however, seem a,t all unreasonable to suppose that during tho oltl
Bolms-Lli.n fisheries the great herring came from the North Sea, and that i~.s descendants, the young herring, visited the coast of Norway, (see Boeck, Om Silden, p. 130:
Trangrnmsacten, p. 173,) presuming that the small herring (lotsill) coming to the co:ii;t
of Bohus-Lli.n from the sea, was descended, e. g., from the Kattegat herring, spawning
in autumn, or from the Limfiord herring, spawning in spring. G. O. Sars'a imestig:itions r gar<ling the yonng or so-called summer-herring caught in Norway, are very
instructi v in this respect, as they point to very similar results.
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Axel Boeck, who, in May, 1870, visited the coast of Bohus-Lan for the
purpose of investigating the herring-fishery on that coast, maintains
that the herring which spawns there is" certainly only a coast-herring,"1
which, moreover, is distinguished from the "old herring" by spawning
in spring, the latter spawning in autumn, and that it must be supposed
to have come from the North Sea, and possibly had some connection
witll the Scotch-Dutch herring.2
G. von Yhlen, who, during five years' :fishing, had abundant opportunity for making observations on the matter, has, in his memorial of November 16, 1870,3 addressed to the royal governors of Goteborgs-lan and
Bohus-lan, given the result of his own experience in the following two
assertions, viz : 1. That " that in ·none of those years bad there been in
the schools of herriog coming in from the sea any mature herring capable of propagating; that therefore they could not be herring spawning
in autumn like the so-called 'old herring;' and that 'the great mass of
herrings have not remained -till the beginning of the spring-spawning
season ;" 2. "That the herring of one year differ in shape and size from
those of another," which observation is said to be "indisputable" aud
"valuable." Von Yhlen thinks that be is able to verify by his obserni,tions the testimony of the fishermen made before tbe committee in 1833,
that the so-called sea-herring does not spawn on the coast of Bob us-Lan
and is not of the same breed as either the coast-herring or the "old"
herrin·g, as well as the assertions made by himself that the sea-herring
are not of the same breed each year, and do not come from the same
place, and that "they possibly may be young herring from various parts
of the Kattegat aud Skagerack; which are drifted along by marine cutrents till those able to spawn go to their various spawning-places. 174 Ju
his report of 1870 on the salt-water fish of Bohus-lan, he says, furthermore, that as '' herring have nowhere been found to spa,wn on the outer
coast," it would appear from this circumstance "that those herring
which in autumn showed themselves in such. enormous numbers on the
outer coast, do not come from the small schools which are annuaHy
found spawning in the fiords." 5 In bis report for the preceding year be
supposes that the large number of sea-herring caught during that year
(90,800 bushels) came from young herring which migrated from the
fiords in September, 1867.5
The fishermen of Bob us-Jan, as was shown in the report on tbeherringfi.sheries, published in 1843, have distinguished several races of herring
by different names, most of which, however, only indicated differences
1

Om Silden og Sildefiskerierne. Christiania 1871, p. 126.
Tidskrift for Fiskeri. V, p. 21-54.-Goteborgs och Bohus-H.i,n s Hnshallnings-Sallskaps Qvartalsskrift. October, 1870, p. 123-160.-Om Silden og Sildefiskerierne, p. 121,
122,126.
J Nya Handl. ror. Sillf., p. 11-17.
"Nya Handl. ror. Sillf., p. 12.
6
Goteborgs och Bohus-lans Hushallnings-Sa.llskaps Qvartalsskrift, July, 18~0, p. 16.
2
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of age, or size, or a greater dm·elopment of the sexual organs in one and
the same kind, or such as are found at the different seasons when the
herring are caught, and which the :fishermen themselves l>y no means
always understand. The more experienced among them, however, generally make a distinction between-1, the sprin_q or grass herring; 2, the
sea-herr¥ng, (lottsill;) and, 3, the wandering-herring, (straksill,) which last
is by some thought to be only a full-grown sea-herring. Concerning the
three races thus recognized, and which have not been admitted from
interested views, I shall give whatever I have been able to gatl.Jer from
the literature on the subject as well as from conversations with the most
experienced and reliable :fishermen, reserving for a future report all the
facts I could gather from personal observation. I sha 11 make it a specia
object to enter into a fuller examination than has been hitherto done of
the various asserUons made before the committee of inquiry in 1833, as
these are viewed from such different stand-points, and are urged by the
partisans of conflicting opinions.
THE SPRING-HERRING (''

Varsill ");

( Ol'upea majalis, Nilss.)
This coast-herring, which is found in the Skagerack, along the coast
from Holland Point to Cape Lindesnres, is distinguished by its comparatively small head and plump shape, and by its spawning on the
coast in March, April, and May. Whether the Lim:fiord-berring, which
likewise spawns in spring, belongs to the same race, I have not been
able to ascertain. 1 The spring-herring -is chiefly found near the mouths
of the large rivers flowing into the Skagerack, where it is also caught
with stationary nets. This race, which is distinguished from the larger
one that bas sometimes visited Bohus-Lan in enormous uum bers and ha
caused the famous "great" :fisheries, is either entirely overlooked or
considered incorrectly as the former ,: old" herring's insignificant descendant. It is chiefly caught in spring, during the spawning-season, but likewise, though in smaller numbers, at the end of summer
and in the autumn and winter, while its young are caught at all seasons of the year, though rarely in any great number.
The spri11g-berring was during the old fishery, and even some time
afterward, known by the collective name of "Jottsm,m but began to
be gradually distinguished from it as a separate race. 3 The most common and oldest name for this race is spring-herring, (Varsill. 4 ) According to Nilsson 5 and Ekst!om 6 it is said, after having finished spawning,
1
1

See Hanc11. ri..ir. Sillf., p. 107 fr. 24.
Handl. ror. Sillf., p. 88 fr. 23, p. 89 fr. 30, p. 100 fr. 13, 14, p. 102 fr. 25, p. 119 fr. 9,

p. 127 fr. 19.
ee Ila.ndl. ri..ir. Sillf., p. 107 fr. 24.
Dubb, Kgl. Vet . .Akad. Handl. f. 1 17, p. 34.
6
Handl. ri..ir. Sillf., p. 6:3 fr. 136.
6 Praktisk afba.ndling, p. 10.
'1
4

Handl. ror. Sillf., p. 90 fr. 31.
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to lose some of its scales, and appear of a more greenish-color, and become inferior in quality, at which time Li is called grass-herring, (Grassill.) This name was generally understood by the fishermen at the inquest of 1833 ;1 this is still the case, as they always understand thereby
a herring which frequents and is caught on grassy bottoms, although at
present this name is perhaps more generally used in another sense. On
the northern coast of Sweden, as well as in the neighboring portio·n s-of
Norway, the young of more than one Jear of the coast-herring are
called by this name. By May-herring we understand smaller, but often
very fat specime_ns of the spring-herring, which toward the end of
spring are caught in the same places where formerly the great springherring was caught. It .is often filled with insects, and therefore becomes easily damaged, which circumstance no doubt accounts for Nils-·
sou's report as to its poor qua,lity. 2 It is called summer-herring when
caught toward the end of summer. 3 By autumn-herring,4 they understand on the northern coast the same herring, if caugh,t during the beginning of autumn. Some see in this herring a different race from the
spring-herring, although they can mention no other difference than that
the autumn-herring is somewhat larger· and probably spawns somewhat
earlier (in :February.) · Autumn-herring seems to be only a more recent
name, which has replaced that of "surnmer ber.rfog." By "'ganesill"5
the sa me fish as the summer or autumn herri:ng is understood. 'The
name "Istersill " 6-lanl-herring-is synonymou:s with "summer-herring,"
although other herring are sometimes called' by that name. ''Knubsill "-plnmp-berring-is a name given to the coast-herring, on account
of the short and plump form of its. body. '"JJ'etsill "-fat-herriug-the
coast-herring is called when it has A1lly-developed sexual organs, 7 a,
reminhscence of the 0ld .fisheries, when the full-grown herring was fattest and most valuable, on which account it also, towa.rd the end of the
fishing period, got the name ,~ Vii{jesiU"-select herring. 8 "Aflingssill'~ 9
means the same as "fat-herrin~·." "Holjesill," 10 or, as the Norwegians
call it, "l?iordstoing" 11 -:fiord-herring-is another name gh·en to the
coast-herring, because it sometimes frequents the deep fiords. By the
1

Handl. ror. Sillt:, p.119 :fr. 9, 10, 16, p. 126 fr.16, 17, 18, 22, 23 .
Handl. ror. Sillf., pp. 1:31, 136.
3
Handl. ror. Sillf., p. I 07 fr. 25, p. 127 fr. 19. Ekstrom, Ofvers. a£ Kgl. Vet.
Akad:s Forhandl. f. 1846, p .. 20.
4
It seems that formerly the sea-herring or so-called "old-herring" was. sold under
this name. See D·ubb, Kgl. Vet. ,Akad:s Handl. f. 1817, pp. 35, 44.
6
Hand!. ror. Sillf., p .. 89 fr .. 30, p. 119 fr. 9, pp. 45, 136.
6 Handl. ror. Sillf., p. 1:27 fo 19, pp .. 13l, 136.
7 Ekstrom, Praktisk afhanclling, p. 11.
8
Hand!. ror. Sillf., p. 98 fr. 5, p. 112·fr.17. There Reems-, therefore, not to have been
any fishing of'' May-herrings "-so-called" maatjes ''-during the old fishery, and the
word "fat-herring" has th erefore in Bohus-L~n gpt quite a different meaning tllan iu
Norway aud other countries. Ekstrom, Praktisk afhandllng, pp.10, 11.
9
Nilsson, Hand!. ror. Sillf., pp. 16, 4fi, 46, 62, 70, i34".
10
Y!ilen, G. von, Goteb. o. Boh. la.ns Hush. Sallsk. Qvartalsskr., July, 1867, p. 51; 1873,
p. 20v.
11
Li;,bcrg,:~ges Fiskerier, p. 89.
. !2
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name "Tjogsill,'' or scor~-herring, (in Norway ''Sn.,eResild,") all hell'rngs
of such a size as can be sold by the score are understood. 1
The young of the coast-herring are called "SWogon," 2 (herring eye8,)
"Sillwor," or ''Sillmyr," 3 (teuder-herring,) and "Sillstagg," 4, 5-iu the
neigllboring portion of Norway ''Sildema-ur," or "Sildegnu," 6-till they
are one year old, when they are called "Grass-ill," (grass-herring,)
''8-masill," (small-herring,) 7 and "Smalodda," 8 (small" lodda,") till at the
age of two years they reach a, length of fi,e to six inches, when they
begin to be caught in the large nets, and are known by tlrn general
mune of "Lottsill," 9 or "Halfsill," (half-herring.) 10 The coast-herring is
said to be fatter and plumper .than the sea-herring, from which, according to some, it is known by the same characteristics which distinguish
the mature spring-herring from the sea-herring of the same size.
THE SEA-HERRING

(''lutfslottsill").

The kind of herring called " sea-herring,'' which during winter comf's
in great numbers to t,he coast of Bohus-lan-more regularly, however,
on the southern coast and the southern portion of the central coast-is
distinguished by its comparatively large head, its more elongated sha!)e,
and the great size; all of which characteristics are, however, only distinctly discernible in the larger specimens, (called "storlodda," .;,, e.,
"great lodda,") which are found in small numbers among the meaiumsized, two-year-old herring, in respect to whose relation to the other
herring, however, opinions are divided. 11
It is by some supposed to spawn at the beginning of autumn, (like
the "old" herring of former times,) because the larger specimens which
have been caught were usually empty, and would, consequently, when
it comes to the co2st of Bohus-Jan, be nearly llalf a ye3;r older than the
coast-herring. At the meetings held by the committee of inquiry in
1833, the fishermen of the Bohu8-lan coast unanimously declared that
the "sea-herring" ( '' lottsill ") "goes ~tway from the coast" . before it
gets mature ;12 and ·some of them were, therefore, of opinion that it
1
.Rasch, H. <J Berg,B. M. Betrnnkuing og Indstilling afgiven af den til l<'iskericrnes
U nders¢gelse i Cbristiania-og Langesundsfjorden ved Kon gel. Resol. af 28 <le· ~fai
1852, nedsatte Commission, p. 32.
2Ekst,ront, Praktisk afhandling, p. 9.
3Nilsson, Randi. ror. Sillf., pp. 45, 7.0.
Ekstriirn, Praktisk afbandling, p. 10.
•Nilsson, Hand!. ror. ~illf., pp. 63, 70, 134.
Ekstrom, Praktisk afba,ndling, p. 10.
5
These and some of the foll'>wing names are merely differences of dialect, and there
fore almost untranslatable.-Translator's note.
6Jla11ch <J· Berg, Betrnnkning og Indstilling, p. 32.
.., 'tl8son, Handl. ror. Sillf., p. 46.
8 Nilsson, Hand!. ror. Sillf., p. 137.
!lNilst1on, Handl. ror., Sillf. pp. 70, 63, 66.
10
~ ilsson, Hand!. ror. Sillf., p. 46.
11
ee w hv,t is said regarding the "S11-aksill "-the "wa,ndcring-herri ng."
1
~ Haodl. ror. Sillf., p. 102 fr. 24, p. 112 fr. 15, p. 117 fr. 1°4, p. 129 fr. 33.
Xi1s o
Hand!. ror. Sillf., p. 47.
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spawned "out in the sea," whither it went on leaving the coast,1 while
others maintained that it was a small kind of herring which never got
any larger2 and never propagated its race, but was a '' direct production of the water ;'' 3 views which are still held by some people. 4 Its
spawning-places, the parts of the sea whence it comes and whither it
goes, are thus not known; but if it should really come from another
race of herring than that belonging to the Skagerack, it could not come
from any other place but the North Sea, the Limfjord, or the Kattegat.
The fact discovered by G. 0. San that the young herring descended
from the Western Norwegian winter-herring stays generally much farther toward the north, near the northwestern coast of Norway,5 furnishes an examplt3 of a young herring or sea-herring, like that found on
the coast of Bohus-Lan, paying regular visits to a coast where it is not
born and where it does not spawn.
The Swedish word '' lottsill" is supposed to be derived from the old
fisheries, and originally meant a smaller kind of herring, or one of uneven
size, not suitable for an article of trade, 6 in contradistinction to the more
even-sized herring, which was sold to the salting-establishments or herring traders. "Lottsill" was consequently a collective name, and meant
not only half-grown herring, but also larger herring of another kind
than the good herring, 7 and therefore, following the example of others,
I have used the term to distinguish it from the other races of herring,
although it ought in course of time to be exchanged for a better one,
since it has not become popular, and is perhaps even based on false
premises. Nowadays, since the "old" herring has been forgotten, the
term "lottsill" is often used uy the fishermen to distinguish a kind of
herring different from the spring herring. 8 It is even called halfsill,
(half.herring,) 9 and the few large ones found among them" storlodda,"
(great Iott-herring.) 10
THE w A.NDERING-HERRING, ('' Straksill.")
A large, but thin species of herring, which is found in small numbers
late in autumn and in winter, and which is distinguished from the
Handl. ror. Sillf., p. 111 fr. 10.
Handl. ror. Sillf., p. 91 fr. :38, p. 92, p. 95, p. 106 fr. 21, p. 107 fr. 26, p. 112 fr. 15.
3
Hamll. ror. Sillf., p. 108 fr. 33.-Nilsson, Handl. 1·or. Sillf., p. 37.-Wrigbt, W. von,
Handl. ror. Sillf., p. 168.
4
Quite a different opinion, -viz, that the '' lottsill" was descended from our coastherring, seems to have been quite common on the' coast of Bohus-Lan. See Lundbeck,
0., Anteckningar rorande Bohuslanska Fiskerierna, i synnerhet Sillfisket. Gotbeb.
1822, p. '.ii.-Roscn, A. von, A.uf"oraude i Commerce Collegii nnderd. Forslag till nyt,
RPglemente for Fiskerierne of d. 17 A.ug., 1840.-Handl. ror. Sillf., p. 95.
6 Indberetuiug for 1873, p. 54.
6 Nilsson, Handl. ror. Sillf., p. 63.
7
Handl. ror. Sillf., p. 88 fr. 19, 2:J, p. 100 fr. 12, p. 119 fr. 9, p. 127 fr. 19, &c. Tho
'' Lottsill" is still called" lottsill" when it becomes larger than about .seven inches, as is
erroneonsly thought. Nilsson, Handl. r~r. Sillt:, p.. 1,135. Nya Handt :oor. Sillf., p. 65.
8 Sec Hand 1. ror. Sillf., p. 107 fr. 24;.
9 Nilsson, I-fandl. ror. Sillf., p. 46.
10
Nilsson, Handl. ror. Sillf., ll· 137,.
1
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spring-herring by the same marks as the sea-herring, and which is said
to resemble in its appearance the Norwegian herring. On the coast
of Bohus-Lan it is never found with fully-developed sexual organs, but
is by some considered to be full-grown sea-herring. Ekstrom thought
that they were barren spring-herring; 1 and this opinion was shared
by von Thlen. 2 Some years ago this kind of herring came to the
northern coast in much larger numbers than usual, 3 and according to some
reports they are said to have staid till the end of May, when they got
fat; but this last-mentioned kind, caught inMay, 4 is said by others to hD~e
been mostly autumn-herring, a race which is supposed to be distinct from
the wandering-herring. The wandering-herring is not liked by the fishermen, because it is almost valueless, antl is believed, if appearing in larger
numbers, to chase away the other herring and eat up the young ones,5
so that its arrival often indicates the close of the herring-fisheries. On
the Stromstad coast one occasionally bears the opinion expressed that
the wandering-herring is of the same kind as the "old" herring, or at
least resembles it. The wandering-herring is not spoken of in the reports of the ''old" :fisheries, so that in this respect they seem to be different from the ::fisheries on the west coast of Norway; which generally
commenced with the fishing of wandering-herring.
The name Straksill (wandering-herring) seems to have been given on
account of its wandering about the coast in comparative loneline -s,
without occurring in reg·ular schools and producing any fisheries. On
the northernmost coast it is called Bensill, (bone-herring,) because it is
thought to have more numerous and larger bones than any other herring.6 fo. the neighboring portion of Norway it used formerly to be
called Jernsvenslc sill (Iron Swedish herring. 7 ) Its proper Nonrngian
name, however, is Straal8ild, (ray-herring,) Straalcsild, (wauderiugherring,) Solhoved8ild, (sun-beid herring,)s as well as Blodsild (bloodherring.9) This last-mentioned name s~ems to indicate that even in
Norway the ::fishl'rmen consider the wandering-herring to have more
blood than any other herring.
1 <>fvers. af Kgl. Vet. Akad: s Forhaudl. f. 1844, p. 26.-Praktisk af handling, p. ,.Ln.ter, however, he came to ·the conviction that the wandering-herring was itlenric
with tlie Norwegian herring.-Ofvers. af Kgl. Vet. Alrnd: s Forhanc:11. f. 1846, p. 20.
~ Goteborgs och Bohusla,ns Hushallings Sallskaps Quartalsskrift, July, lb7.2, p. 50·
18i3, p. 205.
~ Sars, G. O., Indberetning. Morgenl>ladet f. 1871, n:o.
4 Handl. ror Sillf., p. 90 fr. :n.
r, Handl. ror Sillf., p. 88 fr. 21.-Ekstrom, Ofvers. af Kgl. Vet. Akad:s Forbandl
1846, p. 20.
6 Boeck, A., Tidskrift for Fiskeri, VII, p. 26.
7 Yhkn, G. ~ <>n, GOteborgs och BohusHi.ns Husbi\llnings Sil1lskaps Qvarta1
- ..
1 73, p. 205.
8 Lipberg,
orges Fiskerier, pp. 23, 24.-Boeck, Om Si Iden, pp. 2:3, 24, 48.
9 ar8, G. 0., lu<.lberetning til Departeiuentet for det Iu<lre om de af hum i A.are
1 64-1 3, anstilled •, praktisk viclenskal>.lige Un<lersq,gclser. Christiania, 1 6J ..
1 74. Inc:l1Jerct11ing for 1 i 3, p. 59.
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HERRING SPAWNING IN AUTUMN.

Herring spawning in autumn are said to have been caught sometimes
near Tjorn, where, some years ago, s~all quantities of this same fish
were caught at the end of summer or in the beginning of autumn. G.
'Oon Yhlen thinks that this herring is related to the Dutch herring. 1
THE LARGE HERRING, OR THE SO-CALLED'' OLD'' (GA.MLA) HERRING,

( Clupea ba}wsica,, Nilss.)

It is frequently maintained, though not as often now as formerly,
both by old men who remember the old fisheries, and by young persons, that herring of the same kind as the" old " .herring, or a,t least
resembling it very much, are caught among the other herring, or are
observed in the open sea,. I therefore feel it my duty to contribute my
share toward ascertaining the truth of this assertion, and to increase
our knowledge of this remarkable kind of herring by gathering a.Uthe
information on the subject scattered in _books and reports, giving a review of the different opinions regarding its appearance and disappearance on the coast of Bohus-lan.
The "old'' herring (" gamla" sill) wais, during the period it visited
·the coast of Bohus-lan, genera,l ly called "scwnsill," 2 in order to distinguish it from a smaller and less valuable kind. It was also called "storsill;" (great-herring,)3 by which name people, as they do in Norway at
the present day, intended to disti.ignish a kind of herring excelling the
others iu size, 4 and ''vadsill,'' 5 (net-herring,) signifying a herring too
large to stick iu Urn meshes of a nf',t, as well as "hostsill," (autumn-berring.)6
As there are no specimens of the "old" herring in any of our museums, it was uecessary, in order to get some idea of its nature, to collate
accurately the different accounts rcga,rding it obtained from the fishing
period when it was canght, or from tlrn time near its close, when everything was still fresh in the memory of men.
If we examine the answers which were given to the committee of 1833
by the fishermen, we find that they unanirnously declared that 7 the her'ring which spawned in spring and which was peculiar to the coast was
1 Goteborgs och Bohusla,ns Hushallnings Sallskaps Qvartalsskrift, ,July, 1867, p. 51.Here, as well as in A. Boeck's report, (Goteb. och Boh. la,ns Hush. Siillsk. Qvartalskr.
Oktob., 18i0, p. 28; Tidskrift for Fiskeri, V, p. 131,) and his more extensive work," Om
Silden og Sildefiskerierne," (p. 122,) the word Hollandska," (Dutch) should be substituted instead of "Ralliindska."
2 Wright, W. von, Handl. ror. Sillf., p. 171.-Ekstrom, Praktisk afhandling, p. 11.
3 Ni.lsson, Handl. 1·or. Sillf., pp. 45, 46, 62, 70, i3J.
1
Handl. ror. Sillf. p. 88 fr. 23, p. 90 fr. 33.
5 Nilsson, Handl. ror. Sillf., pp. 16, 62.
6 Dublf, K. Vet. Akad:s Randl. f. 1817, p. 35.
7
0nly two salters, of whom one, however, could only remember the grea,t fishery
from his childhood, were of a different opinion. Hand 1. ro_r. Sillf., p. 112 fr. 16, p. 127
fr. 17.

134

REPORT OF COMMISSIONER OF FISH AND FISHERIES.

certainly different from the "old" herring. and stated that it differed
from it partly by variation in form, 1 and partly by staying near the coast
'' all the year round," ( while the ''old" herring came near the coast only
for a, short time,)2 and by lrnvii1g (in the beginning of the year and in
spring) roe and milt,3 (which during that period was not generally the
case with the "old" herring,) 4 by being not as hrge when full grown,5
by ~, smaller head and higher body, 6 by the relative position of the
fins, 7 by a different flavor,8 and :finally by resembling the Kattegatherring.9 As a characteristic distinction, it was mentioned that the
herring coming in from the sea lrnd a larger bead, and was thinner and
smaller, than the "old" herring, and had a different flavor ;10 which assertions, however, have been utterly and in_diRputably refuted by Professor
Nilsson. 11 Even from that kind of herring which is no~v generally called
lottsill, (wandering-herring,) and which in size occasionally exceeds the
''old" herriug, 12 it is said to differ soµiewbat, as the lottsill was said to
resemble more closely the Norwegian grabensill, (gray-bone herring,) or
have smaller scales and proportions slenderer. 13 Tlie ''old" herring was
furthermore of a different raue from the Norwegian grabensill, (gray-bone
herrmg,) 14 and the Southern Kattegat and Limfjord-herring.1f> If we
now consider everyt_h ing that is alleged in the reports on the herringfisheries regarding this matter, ·we find that the "old" herring, according to the account of' the :fishermen, diff~red from the "skargardsill/i
(coast-herring,) from the '' straksill,' (wandering-herring,) and-though
not quite so much-from the,~ hafslottsill," (sea-herring,} and, finally, also
from the herring caught on the weste'h coast of Norway, in the Kattegat, and in the Limfjord, but that it nevertheless l>ore some resemblance
to the "straksill,m 6 and even to the older and larger ",arsill," (spring1
'

1 Handl. ror. Sillf., p. &3 fr. 23, p. 89 fr. 30, p. 90 fr. 31, pp. 95, 102, fr. 25. Al ·o t:'.e
Lundbeck, 0., Antekningar, p. 27.-Edenhielm, G. Utlatande till CommerceCollegiumat
d. 2 Mars 1840.
2
Hancll. ror. Sillf., p. 95.
3
Handl. ri5r. Sillf., p. 90 fr. 31, p. 120 fr. 16, p. 127 fr. 17.
4
Hancll. ror. Sillf., p. 89 fr. 25, p. 98 fr. 5, p. 120 fr. 12, p. 125 fr. 6.
5 Handl. ror. Sillf., p. 120 fr. 13, p. 127 fr. 17 and 23.-See also Dubb, K. Vet. Akad:s
Handl. f. 1817, pp. 35, 44.-Lundbeck, Antekningar, p. 27.
6 Handl. ror. Sillf., p. 100 fr. 14 and 15, p. 107 fr. 24, p. 120 fr. 10, p. 127 fr. 2J.
Dnbb, K. Vet. Akad:s. Hancll. f. 1817, p. 44.-Lwndbeck, Antekningar, p. '%/.
7 Handl. ror. Sillf., p. 112 fr. 16.
8
Handl. ror. Sillf., p. 120 fr. 10, p. 127 fr. 17.-Liendbeck, Antekningar, p. 27.
9 Handl. ror. Sillf., p. 100 fr. 15, p.107 fr.24.-See also Dubb, K. Vet. Akad:s. Handl.
f. 1817, pp. 35, 44.
10 Handl. ror. Sillf., p. 88 fr. 23, pp. 87-88 fr. 19, pp. 92, 108 fr. 32, p. 119 fr. 6, P· 1·
fr. 10.
11 Handl. ror. Si1lf., pp. 133-135.
12 Haudl. ror. Sillf., p. 90 fr. 3:3.
13 Hao<ll. ror.
illf., p. 8 fr 23, p. 90 fr. 33, p. 119 fr. 7.
14
Ilao<ll. ror. illf., p. 90 fr. 34, pp. 95, 107 fr. 25, p. 121 fr. 20.-See also p. 121 fr.
21 and p. 100 fr. 16.
'" Hand!. ror. Sillf., p. 100 fr. 15, p. 121 fr. 20.
16
Han<ll. ror. illf., p. 119 fr. 7, p. 12 ,fr. 25 and 26.
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herring,) as "its head was smaller, the rest of the body fatter, and the.
fish, when salted, of a better fiavor.m
Regarding the spawning-seaaon of the "old" herring, we know (see
"Handlingarne till R. St. Fiskeri-.Deputation ar.1764 ") 2 that the herriug
"was full of roe in the beginning of the fishing-season, but empty in ·
November," and that" another herring, full of roe and milt, came late in
autumn and spawned later," which chiefly took place then in September
and October, tbough herring were also caught which spawned later in
autumn; a circumstance which reminds one of the spring\erring. 3 in·
the '' Trangrnmsact" it is said, as is well known, '' on the first arrival of
the herring, especially when it comes early to the coast, it is full of roe
and milt, while toward the end of the fishing-season it is thin, empty,
and has no roe;'" also, "the usual spawning-season of the herring is
on its first arrival, when it is always wild," 5 and this, if compared with
the accounts of the early history of the herring-fisheries,6 points to their
spawning in autumn, which :,,eems to have continued thus during the
remaining portion of the fishing period, whenever the herring which
was caught toward the end of the year is mentioned as having done
spawning; 7 and the inconsiderable quantity of fish with roe which were
caught must have been got at the beginning of the fishing-season, in
November and December. 8 In the '' Trangrumsact" it is mentioned
that" in January, 1774, three great boat-loads of herring were caught
in the Ellosfiord, near Morlanda, which in size and thickness, with milt
and roe, exceeded all the herring which had been caught on the coast of
Bohus J,an during the previous autumn;" 9 but I know of no reliable
account that the " old" herring should, toward the end of the fishingperiod, have delayed spc:twniug till far in spring, and nothiug similar
is known from Western Norway, (where the great fishery was very similar to that of Bohus-Lan,) or from any other place-where herring-fisheries are carried on.
As regards the place where the "old" herring staid when not an object of fishery on the coast of Bohus-Lan, opinions are much div·ided,
which is quite natural, as there was very little personal observation to
Handl. ror. Sillf., p. 88 fr. 19, p. 92, p. 123 fr. 30.
S:,i.ndevall, C. J., Stockholms Jans Kgl. Hushallnings-Silillska.ps Ha.ndlingar. VI, Stockholm, 1855, p. 153.-Cederstrom, G. C., Fishkodling och Sveriges :Fiskerier. Stockholm,
1867, p. 130 och 226 anm.
3 See chapter II of this report.
4 Trangrumsacten, p. 163.
6 Tr::,,ngrurnsacten, p. 183.
6 Trangrumsa.cten, pp. 129,130,133, 134, 139, 146, 147, 150.
1
Svensson, Berattelse om Sillfisket i Bohuslan, Gotheb. 18.22, p. 18.-Handl. ror Sillf.
p. 140.-Nilsson, Handl. ror Sillf., pp. 41, 42.-Sundevall, Hal)(ll. ror Sillf., p. 158.
8
Even during the last periou of the '' ol<l" :fishery did :fishing commence about a
month before Christmas, and herrings were often observed long before this, although
they could not be taken with nets. (Sae Handl. ror. Sillf., p. 104 fr. 3, p. 119 fr. 4.Cederstrom, Fiskodling och Sveriges Fiskerier, pp. 208-214.)
9 Trangrumsacten, p. 146.
1

~

136

R.EPORT OF COMMISSIONER OF PISH AND FISHERIES.

serve as a guide, but simply more or less well-founded suppositions. In
Doctor Fagrmus's work, " Anmiirlc1iingar rorande sillfislce och tranknkeri,"
which is embodied in the "Trangrumsact," 1 it is supposed, (as Dodd
and Anderson first suggested, and after them Pennant and otber8,) that
· the herring had a common place of sojourn near the north pole, from
whence large schools emigrated every year to those places where herringfisheries were carried on. 2 This supposition was eagerly taken up by the
. oil-refiners anp other comparatively educated persons on the coast of Bobus-Lau,:J but did not coincide with the opinion of the uneducated fishermen. These latter, who distinguished the ''old" herring as a '' regular
sea-herring ~14 from the kind of herring peculiar to the Skagerack, seem
to have considered the North Sea as its proper home; 5 an opinion which
Professor Nilsson considered so entirely without foundation, that he did
not think it worth refuting. 6 This opinion of the Bobus-lan fishermen
has been taken up by Norwegian naturalists, who had made a specialty
of the study of the herring and the herring-fisheries. 7 Professor Nilsson,
on the other band, and those who uneonditionali_y followed lJim, supposed that it only went a short distance from the west coast of Sweden,
'' and certainly never went beyond the Skagerack." 8 This opinion of
Professor Nilsson was based on the supposition that the herring, when
not an object of fishery on the coast, lived at the bottom of the deepsea valleys or basins outside the coast; and he maintained his ·dew
chiefly by the fact that herring are often found in the stomach of the
codfish. 9 Even Axel Boeck approved of this last-mentioned opiniou,10 against which subsequently well-founded objections bave been
raised by G. 0. Sars 11 and G. C. Cederstrom, 12 which, doubt1ess, will lead
to an entirely different view regarding this most important point in the
question of the herring-fisheries.
Closely connected with this is the question regarding the fate of the
old herri11g after abandoning the Rpawning-places on the coast of BobusHin. Thirty or forty years ago our most prominent zoologists supposed that the whole race of herrings, with the exception of the young
left on the coast from last year's spawning, were probably scattered
Trangrnmsacten, pp. 95-150;
Nilsson, Randi. rol'. Sillf., pp. 24-28.
a Trangrnmsacten, pp. 162, 163.-Dubb, K. Vet. Akad:s Handl. f.1817, pp. 43.
4
Dubb, K. Vet. Akad:s H:1ndl. f.1817, p. 44.
6 See Ha,ndl. ror. Sillf., pp. 53, 57.
s Handl. ror. illf., p. 68.
7
Boeck, A., Om Sildeu og Sildefiskerierne, pp. 37, 45, 46.-~m·s, G. O., Indheretning f .
l "73, p. 58.
8
H:.indl. ror. Sillf., pp. 8, 68.-Nya Handl. ror. Sillf., p. x. •
9 Ha.ndl. ror. Sillf., pp. 7, 8, 42, 4:t-Skandioav. l<'a,una. iv, pp. 503-508.
10
0m Silden og Sildefiskerierne, p. 47.-Tidskrift for Eiskeri. VII, pp. 18, 19.
11
Indl,eretning f. 18G9, pp. 60-61 ; f. 1873, pp. 46-51. ·
a atnrhi tori ka betrnktelser ocb i:.tktngclserinnefatta,nde bitnvisningar till lampl ig
sa.tt att for Im. mr att kunua, tillforlitligt utretla sillfiskarnes tillbfdl och vandriugar .
Stockbolru, 1 71. Tilla.gg, pp. 1-3.
1
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or <lestroyed in the sea,1 or perished in the depth of the ocean, or in an
unsuitable climate, 2 though there have not been wanting suppositions
regarding spawning-places which it was said to viRit afterward. · Thus
Professor Nilsson, in his report of November 11, 18~6, seemed inclined
to suppose that the herring, in consequence of the injndicious treatment ·
which it experienced among us, turned toward Jutland and Lreso ;3 and
Axel Boeck thinks there was a connection between the Bohns-lan and the
Scotch-Dutch fisheries. 4 Oscar Andersen meutionR a supposition of 0.
N. Loberg, according to which "the northern great herring would be of
the same kind as the old Bohus-Lan herring,'' and would therefore, at a
later period,'' have turned toward the north."5 Among the professional
men, the opinion seems at first to have been common that the herring,
at least in the beginning, had gone to the southeastern part of thP, North
Sea ;6 and afterward the opinion seems to have gained ground that
there was some intimate connection between the Norwegian spring
herring-fisheries and the Bobus-lan autumn herring-tisheries. 7
As regards the causes of the re-appecirance of the old herring on the·
coast of Bohus-Lan in 1747, after a long absence, there has scarcely been
any dispnte, although the solution of this problem would be of great
importance. 8 Professor Nilsson and his. followers suppose, according to
the views expressed in Ha,ndlingar rorande SWjislcet, that those herring
which had remained over from the last great fisheries ou the coast of
Bohus-lan staid undisturbed near the coast, "which, through war and
pestilence, had become depopulated," and increased graduall,y, unnoticed,
so that when they were'' suddenly" disco,ered, they produced an extremely rich fishery, lasting sixty years. 9 Those who suppose that the
large kind of herring are possessed of an iniiate desire for roaming
about, see of course in this the only cause of its coming to the coast
and leaving it again. 10 Among the fishermen on the coast of Bobus-lan
the opinion seems to have been very common, at the beginning of the
former fishery-period, that the herring were attracted by the large number of marine articulates, which, as is well known, they prefer to any
1 Nilsson, Hand1. ror. Sillf.• p. GS.
:.isundevall, Handl. ror. Sillf., p. 156.
3 Handl. ror. Sill£:, p. 16.
4
Beretning om Fiskeri-Udstillingen i .Aalesunu, 1864, p. 34.-Om Silden og Sildefiskerierne, p. 129.
5 .dnclersen, 0., Bohuslens Fiskerier. FredP.rikshald, 1869, pp. 10, 11.
6
Lundbeck, 0., .Antekningar rorande Bohuslanska Fiskerierna, i synnerhet sillfisket.
Gotheb., 1832, p. :15.
7
Handl. ror. Sillf'., p. 81), p. 101 fr. 22, p. 141.-Nya Handl. ror. Sillf., p. XXVIII.
8
Boeck, Om Silden og Sildefiskerieroe, p. 83.
\!Nilsson .Pornyad underdanig beriittelse om fiskerierna i Bohus Lan. Stockholm, 1828,
p. 28, anm.
10
Dubb thonght a periodicity in meteorological and hydrographic events was the cause.
-K. Vet. Akad:s Handl. f. 1817, p. 46.
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other food ;1 an opinion which has recently been more fully developed
by G. O. Swrs.i
Regarding the causes of the "old" herring's disappearance from the
coast of Bobus-lan there bas been a great variety of opiuion, and tlte
dispute has often waxed hot. At a very earlJ7 period of the "old"
fisheries it was expected that they would some time come to an end,3
and people, therefore, discussed the qnestion of the possible causes of
such an event, and the means which should be used to prevent such a
national calamity, and laws were passed with a view to such a contingency.4 Passing over the more mythical causes of the disappearance of the herring, which were given from time to time, and which,
doubtless, found the greatest favor among the common people, the following may be assigned as the chief causes of such an event:
l. That the herrings were gradually destroyed, so that the schools became smaller and smaller toward the end of the fishing-period 5-by
"excessive fishing /' 6 by catching the young herring in nets with narro w
meshes; 7 by preventing the herring from reaching the most conYenient spawning-places ;8 and by thft consequent destruction of the roe ;9
and by unfavorable wea,tber, "an unusual appearance of fish of prey,
birds of prey," "want of food," &c., &c.; "and other iu:fluences injurious to the roe, the youug, and the full-grown fish." 10
2. That the herrings were "slowly and persistently driven away;" n_by
noise ; 12 by the excessive number of fishermen; 13 by the use of i,njurious
1 R. St. Fiskeri-Deputations Ha.ndliugar, li60-1772.-Enl. Cederstrom, Fi::,kodling och
Sveriges Fiskerier, p. 141.
2
Indberetning for Aaret, 1873, p. 58.
3
R. St. Fiskeri-Deputations beru.ttelse om fiskeriernas tillstand i Riket gifven vid
Riksdagen d. 18 Maj 1772.-Enl. Ccclerstrom, Fii;kodliog och Sveriges Fiskerier, p. 192.
4
Traogrnmsacten, pp.151, 152,166.
5
Handl. ror. Sillf., p. 98, fr. 8.
6 Nilsson, Fornyad underd an ig l·erii.ttelse om Fiskerierna i Bolins Lain. Stockuolm,
1828, pp.22, 29.--Han,11. ror.Sillf., p.47.--Skandinavisk l!'auna, iv, pp.505, 5l4.--1Videgn:11,
Handli agar och u pplysniugar rorande S veriges Fiskerier, i, p. 51 ; iv, pp. 12, 36.-Nya.
Har.di. ror. Sillf., pp. 32, :13, 38, ~~9.
1
Nilsson, Skandinav. Fauna, iv, pp. 507, 514.- Wright, W. von, Hand!. ror. Sillf., p.
174. See also, Knpyer, H., Danrnarks Fiske, iii, p. 16-1.
8
Nil11son, Fornyad uncler<ll1nig beraittelse om Fiskerierna i Bohus Lan. Stockholm:
182.3, p. 30.
9
1'rangrumsacten, pp. 163-164, 171.-Nilsson, Ska:ndinav. Faunn, iv, p. 515.-Fornyad un<lerd. berattelse. Stockh. 1828 , p. 30.
10
Cederstrom, G. C., Fiskodling och Sveriges Fiskerier, pp. 208, 213, aurn., 216.Kr<f>yer, Danmarks Fiske, iii, pp. 16~, 163.
11
Nilsson, Haodl. ror. Sillf., pp. 17, 73-74, 138.-Su,ndevall, H andl. ror. Sillf., p. 1:i:2
154.-Loven, Haucll. ror. Sillf., p. 163.
1:.i Nilsson, Handl. ror. Sillf., pp. 17, 18, 41, 138.-Skaodioav. Fauna, iv, p. 505.-L111rd·
beck, Antekoingar, pp. 34-3 .-Hancl l. ror. Sillf., p. 87 fr. 16, p. 99 fr. lO.-Sw1dccu il,
Handl. ror. illf., p. 152.-Wright, W. von, H,1ndl. ror. Sillf., p. 172.
13
Nilsson, Fornyad un<ler<l. beriittel e, tockb. 1 28, p. 28, arnu-Handl. rijr. , illf.
p. 17.-, kan<lin:w . .l<'anna, iv, p. 505.-Widegren, Nya Handl. ror. Sillf., p. 33.-BoH ·~
Om ·uc1en og ' il<lefiskerierne, p. 85.
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fishin.rJ-implements ; 1 by interfering u·ith the spawning-process ; 2 by inte1fering with the spawning-places gene.rally,3 and particularly by dragnets,4 or by throwing offal in the water ;5 by leaving dead herring at the
bott01n of the sea ;6 by throwing the guts and gills of fish into the water ; 7
by polluting the water through offal of blubber and similar matter ; 8 by
the increasing number of the enemies of the herring. 9
3. That the herrings left the coast from an innate desire of roaming. 10
4. That the herri,1,gs were obliged to lea·ve, because there was no longer a
sufficient supply of food. 11
The validity of these causes has been disputed almost immediately
after they had been put forward, and even now there is not one of them
wllich has been unanimously recognized as the probable cause of the
repeated disappearance of the great Bohus-lan :fi.sheries. 12 It was thus,
e. g;, denied at the inquest of 1833 that tlle herring was destroyed
thro·ugh too much fishing, 13 and. that it w~s driven away by noi'.se, 14 o:tfal
oJ blitbber, 15 &c.
A more extensive and valuable criticism of . these supposed causes
has been given ·by Kr6yer, 16 0. N. L6berg, 17 Axel Boeck, 18 and. others.
1 Nilsson, Randi. ror. Sillf., pp. 17, 138.--Skandinav. Fauna, iv, pp. 501, 505.-Widegrcn,
N ya Randl. ror. Sillf., p. 33.
2
Nilsson, Handl. ror. Sillf., p. 51, n. b.-Loren, Handl. ror. Sillf., p.161. NyaHandl. ror.
Sillf., p. 64.
3 Nil8son, Handl. ror. Sillf., p. 51, n. b.-Sundevall, Handl. ror. Sillf., p. 153.-Widegren,
Nya Handl. ror. Sillf., p. 33.
4 Loven, Handl. 1or. Sillf., pp. 161, 162.-Ek.qfrifm, Praktisk afharidling, pp. 7, 19.
Nilsson, Skandinav. Fauna, iY, pp. 514-5Ui.-TVidegren, Nya Haudl. ror. Sillf., p. 33.
6 Trangrnmsacten, pp. 158, 161, 163, Hi4, 167, 186-187.-Nils&on, Handl. ri)r. Sillf., p. 41.-Skandinavisk Fauna, iv, p. 514.-Sundevall, Randi. ror. Sillf., pp. 152, 153.-Loven, Handl.
ror. Sillf., p. 161.-Elcstrom, Praktisk afhandling, pp. 7-8.
6 Handl. ror. Sillf., p. 99 fr. 10.-Lwnllbeolc, Ant,e kningar, pp. 32-33.-Wright, W. von,
Handl. ror. Sillf., p. 174.-Sars, G. O., Indberetniug f. 1873, p. 45. Trangrumsacten, pp.
177, 182.
1 Loven, Hancll. ror. Sillf., p.161.
8
.Nilsson, Rancll. ror. Sillf., pp. 41, rns.--Skandinav. Fauna; iv, pp. 505, 514.--Lundbeok,
Antekningar, p. 31.-Loven, Randi. ror. Sillf., p. HH.-Wright, W. von, Randl. ror. Sillf.,
pp. 172-174.-Randl. ror. Sillf., p. 94, p.116 fr. 9.-Trangrumsacten, pp. 153,154,155,165,
172,176,183,185,186,188.
9 Dubb, K., Vet. Akad:s Handl. f. 1817, p. 45.
10 Handl. ror. Sillf., p. 94, p. 99 fr. 9, p. 111 fr. 7, p.115 fr. 7, p. 128 fr. 24.-Yarrell,
British Fishes, 3 ed., i, p. 101.-Boeck, Om Silden og Sildefiskerierne, p. R5.
11
Sars, G. 0., Indberetning f. 1873, p. 58.-Ceclerstrom, Fiskodling och Sveriges :Fiskerier, p. 213 :'J,nm., 216. Trnngrumsacten, pp. 164, 167.-Lunclbeclc, Antekningar, p. 26.Rosen, A. von1 Yttrande till Cornmerce-Collegium d. 8 Juli 1829.
12 Boeck, Om Silden og Sil<lefiskerierne, p. 85.
13
Randl. ror. Sillf., p. 87 fr. 15 p. 98 fr. 8, p. 110 fr. 4, p. 122 fr. 23, p. 128 fr. 24.-Nilsson, Handl. ror. Sillf., pp. 137-1:38.
14
_ Handl. ror, Hillf., p. 92, 95, 99 fr. 10, p. 115 fr. 8, p. 1~2 fr. 23; p. 128 fr. 24.
in Handl. ror. Sillf., p. 99 fr. 10, p. 105 fr. 13, p. 110 fr. 5, p. 115 fr. 9, p. 121 fr. 23, p.
128 fr. 24.
16 Danmarks Fiske., iii, pp. 164-167.
17 Norges Fiskerier, pp. 8, 9.
·
' 8 0m Silden og Sildefiskerierne, pp. 86-102, 119.
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Tbe enormous masses in which the herrings appear must doubtless,
if tbey select a narrow bay as their spawning-place, produce quite a
change in tbe nature of the coast, both by their becoming with their
roe and young ones the food of numerous marine animals, and by the
food wliich they and their young ones eat_, whic~ change may finally
assume such dimensions that the coast becomes unsuitable as a spawning-place. On the coast of Bohus-lan unfavorable weather has contributed not a little toward bringing about such a change. Because a temperature of + 3° C. has no destructive effect, it cannot be maintained
that a.st.ill lower temperature, with its consequent formation of bottomice, will not prove injurious. 1 Not sufficient attention seems to have
been paid to the very destructive effect which several severe winters,
following close one upon the other, must have bad on the spawningplaces of the herring, especially on the outer coast.
Another question which is closely related to that of the disappearance of the" old" herring is, why, during the fishing-period, the herrings
came to the coast at different seasons of the year. Already during tbe
first balf of the last fishing-period, it was observed in Bohus-lan that
the herrings corn menced to come later, and people_began to fear " that
the herrings, as had happened repeatedly in former times, to the irreparable injury of the province and the whole kingdom, would leave the
coasts of Sweden."2 People began to inquire into the possible causes
of such an event, and attempts were made through various Jaws and
regulations to preYent so dire a calamity. 3 After the herring-fisheries
had ceased in the year 1808, people thought that in this circumstance
they had a proof that the herring bad been driven away by the coastpopulation, and the same causes were given for it as were supposed to
have brought about the stoppage of the fisheries. By Axel Boeclr)s in"trestigations this whole que~tion entered upon a new phase. He showed
tbat there always had existed, in this respect, a very remarkable similarity between the great Bohus-lau fisheries and tbe Norwegian springherring-fisheries,4 a circumstance which gives increased weight to the
point in question, and possibly contains the key to tbe qnestion of the
periodicity of the great Scandinavian herring-fisheries. Boeck has not,
however, attempted to assign any cause for the later anival of the herring
during the fishing-period, but this has recently been done by G. O. Sars."
Regarding the appearance of the herring on different places of the
coast during the fishing-period, Boeck seems to have pointed out the
1
Boeclc, A ., Om Sildeu og Silde:fiskerierne, p. 119.-Widegren; NyrL Handl. ror Sillf,,
p. 38.-Cederstriirn, Fiskodliug och Sveriges Fiskerier, p. 216.-Edlund, Ofvers. af kgl.
Vet. Akad:s Forba.ncll. f. 1863, p. 3i2; f. 1865, p. 209.
2
R. St. Fiskeri-Deputations beriiittelse om :fiskeriernas tillsta.nd i Riket afgifven vid
Riksdagen d. 1 Maj. li72.-En1. Cederstrom, Fiskodling ocb Svetiges Fiskerier, p. 192:
3
Trangrumsacten, pp. 151-154, 158, 166.
4
Om Silden og ilclefi kerierne, pp. 102-110.
6
ludberetning for Aaret 18i3, pp. 55-56.

HERRING-FISHERIES ON THE COAST OF SWEDEN.

141

similarities to the Norwegian spring-herring-fishery, and passed by the
differences. With regard to the Bohus-lan fishery, this fact may be
explained by well-known meteorological and hydrographic conditions.
It is also evident, that if fishing, as is done near the coasts of Scotland,
had been carried on with floating· nets, the above-mentioned facts
would not have become prominent as they are now in consequence of
fishing with stationary nets.
Nothing remains now, in conclusion, but to account for the assertion
that herring "resembling" the "old" herring had been caught near the
coast of Bohus-lan, or in the open sea near that coast, and to examine
this as~mrtion a little more closely .
.At the meetings held by the committee of inquiry in 1833, the opinion
of the fishermen that " herring resembling the old" herring had been
caught among the other herring was upheld. by a majority of those present only at two places, viz, in Stromstad 1 and in Kladesholmen. 2 If
we compare the reports given by the fishermen at the form~r of these
places with' those gi-rnn on the same occasion by 1\fr. Norberg, a wholesale dealer, we find that the coast-herring, although distinctly different
from the '"old" herring, was still thought to resemble it in some cases,3
and that the larger herring, which was otherwise caught, was the so-called
straksill, ( wandering herring,) 4 which latter race is still declared to be
' the same as the "old." herring, or, at least, is said to resemble it very
much, by old men in Stromstad. It does not, therefore, seem improbaule that either of these species of herring was meant by the answers
given to tbe nineteenth question put by the committee. If we further
compare the latter of the above-mentioned auswers with those re~eived
in the same place to the seventh question, it also appears that' another
kind of herring was thoaght to resemble the " old" herring. The answer
to the thirtietli question,5 however, undoubtedly implies the coast-herriug.6 As the answers given by the salters Schiller and Mjoberg 7 were
disputed by all the fishermen present, and as the former of these men
had only witnessed the "old" fisheries when very young, and both evidently meant the coast-herring, these answers may chiefly have been
called forth by the conviction-discarded at a later time-of the correctness of Professor Nilsson's views. Mjoberg was the only person who,
at theinquestof1833, positively asserted that herring was constantly being
caught on the coast of Bohns-Hin which not only resembled the" old" herring, but was of the same kind. If we compare the answers received at
Handl. ror. Sillf., p. 87-88 fr. 19.
Handl. ror. Sillf., p. 123 fr. 30.
3 Handl. ror. Sillf., p. 92.
4
Handl. ror. Sillf., p. 95.
6 Randi. ror. Sillf., p. 123.
6
See Norber{J's, Schille,·'s, and Mjobel'g's similar answers: Handl. ror. Sillf., p. 92, p
112 fr. 16, p. 127 fr. 17.-Eksfrom, Ofvers. af Kgl. Vet. Akacl:s Forhancll. f. 1848, p. 84
7
Handl. ror. Sillf., p. 112 fr. lG, p. 127 fr. 17, p. 128 fr. 26.
1
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Fjellbacka and Gullholmen regarding herring ''resembling" the " old"
herring, which were taken from the stomachs of cod-fish,1 with the answers received at Grebbestad, where herring found under the same circumstances were described in such a manner as to leave no doubt that
coast-herring were meant,2 (which is also confirmed by W. vo-n Wright's
report on the berriug-fisheries in Bohus-lan during the winter 1842-'43,3)
and with the answers received at Kladesbolmeu and Kalfsund, (where
herring obtained under such circumstances were declared to have been
of different size 4 or altogether sea-berring,5) and if we take into consideration the fact that it is al ways more or less difficult to ascertain to
what kind of herring a badly-preserved specimen belongs, such accounts
can scarcely be considered as of any great imporhmce. Still less weight
can he attached to the accounts received at Fjellbacka, that herring resembling the "old" herring bad been seen in the Kattegat, 6 as the fishennen on the northern coast, neither at that time nor later, have carried
on any great fisheries, and as entirel,v different accounts were received
from the central and southern coasts,7 where such fislleries were carried
on. It must also be rememhered that although the correctness of the
minutes of these meetings was certified, still there might have been
expressions used which might have been misunderstood by a clerk not
entirely familiar with the coast population, a case which seems still
more probable, as the questions were, perhaps, not always propounded
in a form most intelligible to the fishermen: During the more productive sea-herring-fisheries it happens not unfrequently that some old person who either remembered the "great" fisheries, or bas, in his youth,
beard some lively traditions regarding them-and who, consequently,
is cousidered more knowing iu such questions than other personsasserts that herring of the old kind have been caught,8 which joyful
news then goes the round of the papers, awakening anew among a portion of the coast-population the hope that anotller great herring-fishery
is near at hand. 9 Thus it lrnppened last winter that an old woman, who
could well remember the former fisheries, declared most emphatically
that she recognized " great" herring among the larger herring caught
with the sea-berriqg. The mackerel-fishers occasionally obsen7 e schools
1

Handl. ror. Sillf., p. 107 fr. 22, p. 108 fr. 31, p. 117 ir. 1:3.
Handl. ror. Sillf., p. 100 fr. 15.
3
Handl. ror. Sillf.; p. 166.
4
H and!. ror. Sillf., p. 119 fr. 8.-Nilsson, Handl. :rifr. Sillf., p. 46.
6 Handl. ror. Sillf., p. 126 fr. 15.
6 R andi. ror. Sillf., p. 107 fr. 22, p. 108 fr. :n.
7
Handl. rOr. Sillf., p. 116 fr. 13, p. 119 fr. 8, p. 126 fr. 15.
8
Wright, W. von, Handl. ror. Sillf., p. 172.-Ekstriirn, Ofrers. af Kgl. Vet. Akad:s Forhandl. f. 184 , p. 84.
9
Lundbeck, Antekningar, p. 24, 25.-Edenhielni, G., Utlatande till Commerce-Collegium
n.f d. 2 Mars 1840.-Ekstriim, Ofvers. af Kg1. Vet. Akad:s Forhandl. f. 1844, p. 26.Yhlen, G. vo,i: Goteborgs. och Bohusla,ns. Husl.l a llnings-Sallskaps. Qvartalskrift J uli
1 70, p. 16.- ya. Handl. ror. Sillf., p. 11.
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of large sea-herring, but I have been unable to obtain any account
regarding it, which would. not have been the case if such fish really were
·
found in any considerable numbers in the Skagerak. 1
Among the small herring different kinds are also distinguished, and
the eminent ichthyologist lfroyer has described one of these as a separate species under the name of Clitpea Schnne1.:eldi. 2 Professor Nilsson
has distinguished " a longer and small northern variety " from the southern, to which the Clupea Sclwnei,eldi Kr. belongs. 3 Von Yhlen has, on
the Bobus-lan coast, distinguished "small herring coming from the sea"
a,nd "small herring belonging to the coast," without~ however, asserting
that they are t,wo different species. 4
My personal observations have not yet enabled me to explain. fully
whether the different herrings and smttll herrings are in reality different
species or not. From what has been said it will be seen that this whole
question can only be answered satisfactorily after the most careful observations have been carried on for years, and by a critical comparison
of specimens of every age obtained at different seasons of the year. At
the first superficial glance the difference of species seems easily decided,
but on a closer examination one difficulty after the other presents itself.
And still, if the question of the herring-fisheries is to be answered satisfactorily and practically, these difficulties must be so completely O'rnrcome, that a sufficient knowledge is obtained of the neriod when each of
tbese species is generally caught on the coast, and of the quantities
which are caught.
II.-OF THE

PROPAGATION .A.ND GROWTH OF
SMALL-HERRING.

THE

HERRING .A.ND

The spawning of the spring-herring goes on during the months of
March, April, and May,5 in suitable places on the coast, of which
only a few are generally known, because the fishing with stationary
nets, which are the most convenient for catching spawning-herring,6 .
is not common in Bohuslau; and also because (.lrag-nets can be
used only in exceptional cases in those places where the herrings
spawn. A bottom free from stones and rocks, and perfectly even,
is very seldom found on tlte coast of Bohuslan, since, o':er a hilly bottom, which offers the best places for spawning, the drag-nets cannot generally be drawn. It seems that the herring also often spawns on a
clayey bottom, overgrown with aquatic plants. Of well -known spawning1

Sars, G. 0., Indberetning f. 187:3, p. 54.
Dan marks Fiske, iii, p. 138.
3 Skandinavisk Fauna, iv, p. 518-520.
4
Goteborgs och Bohuslans Hushallnings-Sallskaps Qvartalsskrift, Juli 1871, p. 52;
Juli 1872, p. 50-51.
6
It is supposed, however, that the larger spring-herring spawns somewh_a t earlier on
the northern and central coasts, beginning even in February; Du.bb, however, maintains that the herring on the southern coast continues to spawn till some time in June.
(Reports of the Royal Academy of Sciences for 1817, pp. 35, 44.)
6
See Journal of Pisciculture, VII, p. 20.
2
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places, there maybe mentioned Bjornsund,in Dynek-ilen, where the herring
spawns on a hilly bottom, and is caught in stationary nets; Ozevik, and
other places in the sound between Bokenas and Orost, 1 Ulkehalet, 2 and
Hurnniersund, 3 and several localities near Tjorn, as well as the farms of
Hiistevik, Andal, Ardal, and Gasesund,4 o·n the His-ingen coast, &c.s The
herrings which spawn in March and April are generally larger than
those spawning in May; the latter being considered the younger, and
spawning for the first time. 6 This so-called l\fay herring is often found
among those two years old, sometimes even with those one year old, and
sometimes with still younger herring. After mild winters and in farnraule weather, the spawning begins somewhat earlier than otherwise/
though the spawning-time of the spring-herring seems to have been
invariably the same, if we may judge from what can be inferred with
any degree of certainty from the more or less clear accounts concerning
the fishing for spring-herring and its spawning, found in the "Trangrums
Act" 8 concerning ·the blitbber-refineries, in Vubb's report on the herring.fisheries in Bohuslan, 9 in the reports on the herring-fisheries, 10 and in
Ekstroni's rep0rts. 11
The young herring generally begins to make its appearance in the
early part of May, and grows so rapidly that toward the end of
the year it has reached a length of from 2½ to 3:} inches. 12 Haviug measured a large number. of herring which were caught during
the latter half of l\fay, I found the most of them can be divided
into three groups, according to their size, viz, those measuring abont
4 iuches in length, which must be considered as one .vear's fish; those
of from 5½ to 6 inches, probably two years' fish; and those of about 6¾
inches, wlJich were supposed to be three years old, and bad completely
developed sexual organs. Some fish were occasionally found with flowing spawu, measuring only about 2! inches; aud some measuring somewhat more, but not yet ripe for spawning the same year. Larger fish,
1

Wright, W. von, Reports on Herring-Fisheries, p. 166.
Wright, W. vo-n, Reports on Herring-Fisheries, p. 166. Ekstrom, Review of the Reports
of the Royal Academy of Sciences for 1844, pp. 26, 82.
'
3
Nilsson, Scandinavian Fauna, IV, p. 509.
4
Dubb, Reports of the Royal Academy of Sciences for 1817, pp. 35, 44.
5 Compare, also, G. von Yhlen, Quarterly Journal of the Gotten burg and Bohuslan
Economical Society, July, 1871, p. 51.
6
Thi , pos ibly, was also the case with the "old" herring during the form er great
:fi herie . Compare "Reports to the Royal Fishing Deputation for the Year 1764 ;" al o,
Sundcvall, Reports of the Royal Economical Society of Stockliolm, Llin VI, p. 153; and
Cederstrom, The Propagation of Fish and the Swedish Fisheries, pp. 130, 226.
7
Ekstrom, Reports of the Royal .Academy of Sciences for 1844, p. 120. Practical Es ay,
p..
8 Tra11grnrns Act, pp. 76, 77, 78.
9 Report~ of the Royal .Academy of Sciences for 1817, pp. 35, 44.
10
Reports on the Herring-Fi beries, pp. 64, 66, 90, fr. 31 ; p. lli, fr. lG, 17; p. 120, fr.11
16; p. 126, fr. 27.
ew Reports Concerning the H erring-Fisheries, pp. ix, x.
11
Report of the Royal .Academy of Sciences for 1844, p. 120. Practical Es ay, p.
n Counting from the point of the lower jaw to the root of the caudal fin.
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measuring about 8 inches, are probably four years old. The springherring sometimes reach a length of more than 12 inches, but even specimens of 9}1 inches are rare. Tile BohusU:-in herring seems, therefore,
to spawn as early as at the age of three, although I do not wish to convey the idea that all the herring sprung from the same year's spawn
begin to spawn at that age; but it seems rather as if one portion did ,not
reach their maturity till their fourth year. The circumstances that the
herring spawns during three whole months, and that therefore there is
a considerable difference in the age3 of those that are produced first
and those produced la,st, that some have better chances for securing
food than otllers, taken in connection with other more or less accidental
circumstances, explain the fact . that fish of all possible sizes are frequently taken from the same net.
As to the age at which the he·r ring spawns for the first time, opinions
have been much divided, both among Scandirn.wian naturalists and
those persons who have devoted their life to the herring-fisheries. Professor Nilsson, from information received. from "trustworthy fishermen,"
assumes that "no fish spawns in the second year/ and that "the herring does not spawn till the fifth or sixth year." 1 Dean Ekstrom considers those herring which measure 6 inches (counted from the point of
the nose to th_e anal fin) to be two years old; those measuring from 10
to 13 inches, from four to five years old; and adds that "the herring
found in Bohuslan does not spawn till it measures from 7 to ,8 inches,
counting the whole length." 2 Prof. C. J. Sundevall, who bas made observations on the growth of the herring on the coast near Stockholm,
thinks that it becomes capable of spawning when .it is from t.liree to
four years old. 3 Mr. W-ide_qren, superiutenuent of fisheries, thinks that
the herring _is fit to spawn wheu it is "about three years old." 4 Axel
Boeck was inclined to think " that the youngest herring when spawning is scarcely less than three years old, and certainly not more than
four," altl10ugh he could not give any sufficient reason for this view," 5
but at'the same time SJ.id that persons who hall been long employed in
fishing had told him that the herring, when able to spawn, must be from
six to eight years old. 6 G. 0. Sa.rs, also, seems to have been of the
Report on the Herriug-1'.,islleries, pp. 45, 47, 51, 5~.
Practical Essay, pp. 10, 11.
3
Reports of the Royal Economical Society of the Stockholm District, vol. VI, pp. 105,
151.
1
4
Some Remn,rks on t he Herring and its proper Preparation for au Article of Commerce, Stockholm, 1871, p. 4.
5
On Herrin~ and Herring-Fisheries, pp. 36, 27. Piscicultnral J onrnal, VII, p. 20.
6 On Herring and Herring-Fisheries, p. 36.
Piscicultural Journal, VII, pp: 20, 21.
In the Morning Journal, of Noverul>er, 1872, Boeclc gives a fuller account of similar information given him by a professional man, Dahl, regarding the six years' development
of the herring. According to this, it is called on the west coast of Norway "musse,"
when it is one year old; "leaf'.-herring," when two years; "Christiania-herring," when
three years; "middle herring," when four years; "merchants' herring," when five
y~ars; and" spring-herring," wheu six years old; all which terms seem to be very old
in Norway.
1
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same opinion as Professor Nilsson, and at first thought that the herring
became capable of spawning at the age of fl ve years, but afterward assigned the age of six years. 1
Fishermen generally assume that the small-herring has roe and milt
during the spring and early summer, and some of them have observed
the young of the small-herring some time after spawning. The spawning of the small-herring may, like that of the herring proper, he dela_yed
or hastened. by the weather, but otherwise does not seem to chauge as
to the time when it takes place. In the reports of Mr. P. Clancey made
in his capacity of superintendent of herring fisheries, to the Royal
Chamber of Commerce, it is said, e.g., that on the 11th March, 1811,
"herring and small-herring were caught having both roe and rnilt," 2
which implies that spawning would have taken place at most from
three to four months later. H0nce we may conclude that one cannot
assume nny advance in the spawning-time of the small-herring, in or<ler
to explain Nils;,;on's, Wilhelm von Wright's, and Ekstrom's diflerent views,
since these men take the autumn to be the spawning-season of tl.10 smallherring.3 Prof: 0. J. Simdevall has found that the small-herring on tbe
coast of the Stockholm district spawns at the en<l. of ,June and iu July/
and therefore about the same time as in BohusHin. Kr6yer says of
the Clupea sprattus that "its spawning-season is mostly in August, but
that it begins as early as the latter half of June, and sometimes extends
to Septem ber," 5 and of the Clupca Schoneveldi that "in males caught
early in the spl'ing the milt was found to be considerably de-veloped," 6
which points to a somewhat earlier spawning season for the la:st-nametl
variety.
The few observ.ations which I have been able to make on t,his point
prove that the spawning of the small-herring on the central coast begins
at the end of May or the first of June. Its spawning-season may, possibly, beg-in somewhat earlier on the nortlrnrn coast and a little later
on the southern coast.7 Small-herring caught in the autumn or wintfr
never .have any roe or milt, a circumstance which could easily be ascertained. in the preparation of the so-called boneless anchovies; and yet
they are not very thin either, which shows that they caunot lrnve
spawned immediately before the commencement of the fisheries. The
small-herring whicu I bad occasion to obserrn during the spring is
1

1

Report for 1 72, pp. 38, 39; Report for 1873, p. 44, note.
Ceclerstriint, Fish-Cultnro and the Swedish .b'isheries, p. 215.
3 Nilson, Prodromns Icb tbyologim Scandiuavic::e, p. 22.
Scn.ndinavisk Fauna, IV,
p. 521. Wright, W. von, R eports on the Jforrigg-1:<'isheries, pp. 167, 175. Ekstrom, Pract\cal Es ay, pp. 9, 103 ; Ruview of the Transactions of the Royal Academy of Science ,
for 1 44, p. 26.
4
Report of the Royal Economical Society for the District of Stockholm, VI, pp.
109, I 5-187.
6 Denmark's Fi b, III, p. 191.
6
Denmark' Fi h, III, p. 201.
1
J.'lilsson, , caudinavisk Faaua, IV, p. 521.
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smaller, and is , more like the variety Schoneveldi Kr. than those which
I saw caught on the northern coast toward the end of last year.
It is said that the young of the small-herring begin to show themselves in the northernmost portion of the coast about midsummer, or in
the beginning of July. I cannot give any information gathered from
other persons, as to how rapidly the small herring grows, and how old
it 1s when it spawns for the firs't time; . and the observations made by
myself are still too few and incomplete to draw from them any accurate
conclusion. But as I have~ in the mean time, received from Kalfsund
small-he~ring, rp.~asuring not quite 100 millimeters, (96-97,) whose sexual organs were considerably developed; and as most of those which I
procured at Tjorn during May, and which were capable of spawning,
onl:)7 measured from 100 to 110 millimeters, it seems to me not improbable that the small-herring can spawn for the first time when it is two
years old; although I believe that this is by no means the case with all
the fish born during the same season. The largest small-herring which
I could get measured 149 milllmeters, but even specimens measuring
140 millimeters are very rare.
III.-OF THE HERRING'S AND SMALL-HERRING'S MODE OF LIFE; ITS MIGRATIONS, AND 'l'HE DEPENDENCE OF THESE LA'l'TER ON l\'IET~OR~
OLO'GIC AND HYDROGRAPHIC CIRCUMSTANCES.

As I was ab1e to make but few personal observations on these points,
I endeavored to ascertain from experienced fishermen on the coast what
they had observed, and then compared their observations with all t!Je
literature on the subject which was accessible to me, in order to find how
far discrepancies existed.
T-he herring and small-herring are usually found in separate schools
and do not juterrningle. They seem not to get on well together, and
must l.>e considered rather as enemies of each other. If, therefore, herring are caught in any considerable numbers during the small-herring
fis heries, it is considered an unfavorable omen. When the larger springherring g,oes to its spawni11g-places in great schools, it is not generally
found consorting with an_y srnall-herriog. 1 The large herring is considered dangerous to the young-herring,2 and is said, when found in any
large numbers, to drive away all the other herring, and is therefore disliked by fishermen on the northern coast.
In seine-fishing, the herring generally seems to be very much afraid
of the seine, 3 and cannot often be caught in this manner. The different degrees of clearness of the water plays an important part in this
operation, and seine-fishing by daytime can, at present, be carried on
only on the southern coast, where the more turbid water from the rivers 4
1

H.eport on the Herring •Fisheries, p. 111 fr. 8.
Ekstrom, Review of Transactions of the Royal Academy of Sciences for 1846, p. 20.
3
H. Rasch and B. M. Berg, Memorial and Petition, pp. 10, 33.
~ F. Ekman, On the Sea-vVater on the Coast of Bohnsrnn, p. 25.
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prevents the herring from noticing the seine till it is too late. The
large herring is not near as bold a fish as the small-herring, and does
not make ·any serious attempts to escape; while the latter, as soon as
the seine is hauled on land, boldly pushes against the meshes trying to
get out, resembling somewhat in this respect the pilchard.1
The chief food of the herring on the coast of Bohusl~n consists of
small insects, .(" Ganeskar,") which are found, especially during tlle
warm season, 2 in great numbers.
T he herring seems to like those gulfs into which some large river
empties; and the Skagerack spring-herring is consequer;itly found in very
great abundance near the mouths of the Gota River and the Glommen,
(where it has been caught with stationary nets from time immemorial.)
This may arise from the facts that it finds more ·food there, and because the less sa,l ty and more turbid water offers a better protection,
especially upon the part of the young fish against enernies.3
In former times, the large herring often ai,:;cended tbe rivP,r as far as
Goteborg, and once it was found near Tingstad, a mile from N,ya Eltsborg.4
·
The herring is found at a greater depth in cold tban in warm weatber; 5
and when there is ice, it has sometimes been observed to pass under it. 6
Near. Kalfsuud, it has been found that there is frequently good herringfishing immediately after the breaking-up of the ice.7 This always implies a change from land-wind an<l. cool weather to sea-wind and milder
weather.
·
When the water grows warmer, the young herring move to tbe shallow
places; but when cold weather sets in, they move to deep water. It
has been observed, near Hisingen, that during tbe summer the young
herring like to come to tllA mouth of the river when there is an easG
wind,8 but otherwise they follow tbe stream out on the coast. .After
mild winters, and during particularly mild spring weather, the springherring begin to spawn somewhat earlier, and the fisheries consequently
begin at an earlier period than otherwise. 9
At the beginning of the ~,old" :fisheries, when the herring still came
near the coast during the warm season, the land-wind was considered
most favorable to the fisheries; but since the herring ha~e begun to
0

1

Yarrell, British Fishes, 3d ed., I, pp. 14:~-144.
Ekstrom, Review of the Transactions of tho Royal Academy of Sciences for 1846, pp.
181-1 2.
3
Dubb, Reports of tbe Royal Academy of Sciences for 1817, pp. 35, 44. Nilsson, Reports on the Herring-Fisheries, pp. G7, 5!), 64.
4
Act concerning Blubber-Refineries, p. 9M.-Dnbb, Reports of the Royal Academy of
Scie:?ces for 1817; p. 35.
5
J. M. Mitchell, The Herring, Hs Natural History and National Importance, Edin2

burg, l 64, p. 2 .
6 Cedarstrom, Fi b-Culture and tbe Swedish Fisheries, p. 211.
7
Reports on Herring-Fi heries, p. 129 fr. 28.
8
1 ilsson, Reports on the Herrin<T-Fi!;heries, p. 64.
9
Ekstrom, Review of the Transactions of t·he Royal Acad_e my of Sci~nces for 1844,
p. ]20.
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approach the coast during the cold season, this is no longer the case. 1
This change bas been attributed to the bl ubber-re:fining establishments.
An east wind increases the saltness and purity of' the sea-water,2 bnt it
retards the current coming from the North Sea toward the gulfs, and
consequently lowers its temperature during the cold season, and favors
the formation of ice. .As to the most favoral>le time for fishing, (which,
as is well known, is ,1hiefiy carried on during the warm season,) the old
saying holds good: "fine and steady weather with high water" 3 is best.
A. land-wind and low water are generally considered unfavorable; 4 while
a change, indicated by rising water and falling weather, is considered
good. 5 On the Fjellbacka coast, and in several other places, it has been
noticed that the herring goes out from the coast "to meet storm and
foul weathBr f'.6 but that after the storm :fishing is very good again.7
During the spring-herring fisheries near Hisingen, the herring are
said to move, during the land-wind, farther up to ward the mouth .of the
river, and there is then good :fishing near Gasesund and A.rdaJ, and near
Ny-Elfsborg; while during the west and south wiud, the best :fishing is
near Andal and Hastevik. Very mild winters, with continuing violent
sea-winds, are thought to drive the sea-herring to the coast. 8
Although I think it proper uot to increase the number of suppositions
regarding the herring and the ·herring-fisheries, (which, by the way, is
easy enough, even with only a very superficial knowledge of the herring-literature,) I deem it best not to omit noticing in this place the
similarity between the approach of the so-called sea-herring to the coast
of Bohuslan, and the direction which the current of the sea takes
from the North Sea to the Skagerack. This current flows from Skagen
toward the Paternoster Rock, just outside of which it turns toward the
north, and then follows the coast. 9 Fishing for those herring which
come from' the sea usually commences near Tjorn and the Mar.strand
Islands, from wlJich the herring spread toward the south and nortb. 10 ln
this latter case, they follow the current of the sea, and as this leaves the
Act Concerning the Blubber-Refineries, pp. 176, 177.
Ekman, On the Sea-vVater on the Coast of Bohusli.i,n, p. 26.
3 Act Concerning the Blubber-Refineries, p. 84.
4
Dubb, Reports of the Royal Academy of Sciences for 1817, p. 46.
5 Mitchell, T_
he Herring, p. 33.
6
Act Concerning the Blubber-Refineries, p. 73. Wright, W. von, Report concerning
the Herring-Fisheries, p. 167. Mitchell, The Herring, pp. 97-98 .
7
. Dnbb, Reports of the Royal Academy of Sciences for 1817, p. 46. MUchell, The Herring, p. 98.
8
Act Concerning Blubber-Refineries, p. 177. Report on the Herring-Fisheries, pp. 86
fr. 11, p. 113 fr. 22, p. 128 fr. 27. Mitohell, TlJe Herring, pp. 28, 33.
9
Kl'int, G. af, 'l'he Bohus Bay and tlJe Kattegat, Stockholm, 1840, p. 89. .Arwidsson, Th.
The Bobus Bay and the Kattegali, Stockholm, 1869, p. 3. Ekman, F., On the Sea-Water
near the Coast of Bohusliln, p. 23.
10
Reports of the Fishery-Commission, 1760-'72. <.:ederstrom, Fish-Culture and the
Swedish Fisheries, p. 131. Act Concerniug Bluhl.,er Refineries, p. 6. D1ibb, .Reports of
the Royal Academy of Sciences for 1817, p. 34. Wright, W. van, Report on the HerringFisheries, p. 174.
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coast north of Sotenas the sea-herring fislleries on the northern coast
have been less certain and comparatively less prodncti\Te than those
on the central 8,nd southern coasts. 1 The rm~son why the "old" herring,
in the beginning of the fishing period, moved farther south, and toward
the end of tbe same period more toward the north, must be found, no
doubt, in the uneven temperature of the respective portions of the sea
toward the end of the summer and the beginning of autumn on toward
winter. It is possible that tlie so-called" deep trough," from which there
is a branch toward. the l\farstrand Bay, has likewise some influence on
the route which the herrings take when they approach the coast.
The curr ent of the sea, which enters the Skagerack with considerable
,iolence, of course facilitates the movement of the herring, and by maintaining a more even temperature bas doubtless great influence ou their
migrations.
IV.-OF THE HERRING-FISHERIES, THEIR TIME AND PLACE.

The common coast-herring fishery is, in Bohuslan, generally cf but
little importance, and is carried on mostly for the every-day supply of
the inhabitants of the coast; but, by the combination of several favorable circumstances, it is sometimes more productive and even quite remunerative. This :fishery is carried on along the whole coast of Bohus.
Jan, although it is only important in the northern portion, and near
Hisingen. During the aatumn, especially in October, Sll!-all quanUties
of the so-called ,~ autumn herring" are caught between Hafstensnnd
and the Sacke Bay. A few fish of this kind have been caught occasionally, even on the Fjellbacka coast. From the beginning of March on
through the spring, so-calle<l spring-herring have been taken with stationary nets in Dynekilen, (a bay,) and in the Ide Bay, and such :fi sb,
with loose roe and milt, have been sold during March in Stromstad for
l2z cents a score. Tllis herring-fishery, although of no great importance, is carried on even with small drag-nets, in several localities both
on the northern and central coasts, but chiefly on the latter, where, in
some places, e.g., Ullraeb alet and Ilakenas, both belonging to the district
of Tjorn, it has furnished an ample supply for the households of the
:fishermen; while, in other places, e.g., Hummersund and Stockeviken,
both situated on the southern side of the Tjorn Promontory, the fishin g
has been exceedingly poor. Fish for household-supply have also been
caught with stationary nets in some other places on this coast. Near
Ilisin gen, the spring-herring fisheries have, this year as well as duriJ.Jg
previous years, been very good. This :fishery commences about tile
middle of March, and is gener~lly continued till the middle of June.
The :first herring caught, which are the proper spring-herring, are somewhat larger, and much less mixed with other herring than those caught
during fay and the beginning of June, (these being called '' l\fay herring,' ) an<l are generally fatter and better. Fishing is chiefly carrietl
1

Reports on the Herring-Fisheries, p. 106.
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on here ,vith so-called spring, or two-men's, nets, but also with stationary hets. Herring here sell f'rom 25 cents to 28 cents a score, but when
they are very plentiful they only bring 12~ cents. The two-men's nets
have, during the last year, generally caught from $3G to $112 worth of
the fish, and one of them is said to lrnve yielded its owner the sum of
$224:.

The one and two year8' old young coa,st-herring are caught in smaller
numbers in the beginning of the autumn on the southern coast and on
some portions of the central coast, and are -occasionally found among
the small herring when these are taken. During the winter and the
beginning of spring, some are likewise found among the so-called sea.
herring. The so-caned May herring, which is c!lught tow~rd the end of
the spring and the beginning of summer, is often mixed with similar
small-herring. From the end of April till the end of summer, more seaherring are caught during the small-herring fisheries north of Orost.
Quite young herring, which are sometimeR found in enormous quantities,
are caught as bait for the eel-boxes 1 near Hisingen and some other
places on the coast with '' dog-nets," (nets with very narrow meshes.)
Fishing for sea-herring, coming from the sea to the coast in large numbers, begins near KHid~sholm between the New-Year and the 13th ot
January, and almost at the same time near Marstrand and Ilermano.
On tlle southern coast, it begins somewhat later; on the Fjellbacka coast,
about the middle of Ja.rmary; and, near Stromstad, toward the end of
the same month, and is everywhere very producti,·e. On the southern
coast, the fisheries continue, with short interruptions, till the middle
of Ma,r ch; and, on the northern coast near Fjellbacka, till near the end of
February; but, near Stromstad, they· continue one month longer. Near
Tjornekalf and on the southern coast, the great herring nets are taken
to pieces about Easter, as the fisheries during the latter half of March
are not very productive; but there have been years when fishing with the
large nets bas been ·continued till the beginning of May. The s~a-herring caught during winter are generally of an excellent quality and bring
a good price, so that the fishermen ea:i;n a -very good living. The fa,r gest
income from any single net was $2,520.
Herring, spawning in the autumn, have not, as far as my knowledge
extends, been caught anywhere during this year on the coast of Bohuslan.
Fishing for the herring proper is mostly carried on with nets of different description, and in some places with stationary nets. Other kinds
of nets are rarely used, although occasionally good hauls are made with
them by poor fishermen.
The sea-herring when tolerably small is occasionally made into anchovies2 by less conscientious traders, although this has not happened this
year on the coast of BobusUtn. It scarcely pays to salt the spring-her1
This is also done in Norway. Rasch and Berg, Memorial and Petition, p. 37. Sars,
G. 0., Report for 1872, p. 35.
2
Nilsson, Scandinav. Fo,uua, IV, p. 522.
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ring, and if it is <lone, it is only for home-consumption or when the herriog are so plentiful that the market is overstocked with fresh fish.
Even the fr~sh sea-herring brings so good a price that sa.Iting: for which
it is otherwise well suited, does not pay, and has therefore been done
only with small quantities. ' It is well a,dapteu for smoking, although,
of course, but very few ha,ve been thus prepared.
V.-THE SMALL-HERRING FISHERIES, THEIR TIME AND PL.A.CE.

The wutumn and winter fisheries.-Not many small-herring are c~ught
on the southern coast, and these during the autumn are mostly mixed
with the sea-herring, while but few small-herring are found among the
sea.-herring when these are caught later in the season.
On the central coast, near Marstrand and south of Tjorn, good-sized
and fat smaH-berring were caug·llt all through the autumn from October,
and these were almost entirely free from sea-herring, wllich but seldom
occurs on this coast; and some small-herring were caught later among
the sea-herring. Near Oxevik, at Broljor<l, not far from Northern
Grund~un<l, as well as in many other places, fine and unmixed smallllerring have been caught during the entire autumn from October till
Christmas, when the .fisheries ceased,, arnl most of the nets were taken
to pieces. The same was also the case near Huunebo Strand, and in
tlle ·Ba.ttnafjor<l, where the small-herring fishel'ies are not very important.
On the Fjellbacka coast, the :fisheries commenced in October and continued, with brief interruptions, till the end of the year, and the fish
caught were nearly all fine specimens and not mixed with other herring;
but in other years, it has happened that the :fisheries commenced even as
early as September, and tbesmall-1.Jerriug were, od an average, of a less size.
The largest number caught at a single haul was about five hnudred
bushels. By witnessing and examing numerous hauls, I convincecl myself that the fish were not at all mixed with young small-herring or seaherring. In a haul of from twenty-five to :fifty bushels, scareel_y a score
of sea-herring could be found, and small-herring, measuring less than
100 millimeters, could not be found at all. Some sea-herring arc said
to have been found in tl.Je beginning of the :fisheries, and toward tl.ie end
of the year they became more frequent. Dnring the sea-herring fislleries, more or less small-herring were caught, occasionally in such numbers that it paid to pick them out and -pickle them.
On the Strom tad coast, the small-herring :fisheries commenced in
October and continued in very inconsiderable hauls till Christmas, wl.ten
the mall-herring became more or leRs mixed with the sea-herring,
although event.hen an occasional haul was found to be entirely unmixed.
The month of January yields the largest quantity of small-1.terring on
thi coa t, although la 't year this was not the case.
In the acke Bay, the small-herring fishery pro,·ed almost an entire
failure; but near the Hrnl Island::s, Norwegian fisllermen caught small-
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herring, which were mostly sent to Sponvigen and pickled there. The
fisheries this year, however, were by no means as productive in the
boundary-waters of Sweden and Norway as they usually are.
Small-llerring were generally sold, during the autumn fisheries, for
from 56 cents to $1.40 a bushel.
~-\.s the sea-herring greatly prrclominate on the southern coast, so <lo
the small-herring on the northern coast, where a successful haul of seaherring is considered a rarity. 1 Even among the largest hauls of seaherring on the northern coast, the small-herring were found in considerable numbers ; and, in 1843, the last year of the first half-century of the
great fisheries, (of which we possess without a doubt a faithful and reliable account,) it was gstimated that about half the income from ,the fisheries came from the srnall-herring. 2 Wilhelni von Wrir;ht deserves great
credit for having first drawn attention to the importance of the smallherring and its common appearance on the northern coast. 3 Professor
Nilsson, on the other hand, has so completely underestimated the im·
portance of the small-herring fisheries on the coast of Bohuslan that
he propo~ed, in order to prevent any sea-herring from· being caught
among them, to forbid this fishery entirely, 4 or at; least with any other
nets than drag- nets or stationary nels; 5 an opinion which, as is well
known, was shared by the Royal Academy of Sciences, and which, by
an ordinance of His Majesty of June 29, 1852, became a law. 6
G. ,von Yhlen's opinion that those herring which have been caught in
goo<l fish-years during the last sixty years, especially in 1812, UH7,.1831,
1840, and 1843, were, as far as he could ascertain, chiefl,y small-herring,
lJOSsilJly mixed with ;orne larger herring,7 does not seem to me correct,
either as regards researches mac.le by myself among old acts or as regards information gleaned from old fishermen, all of whom maintained
that the sea-herring were those which appeared in the largest numbers
1 Reports on the Herring-Fii;beries, pp.101, 106 fr. 17.
Professor Nilsson's and others
supposition that it is different, (Reports on the Herring-F isheries, pp. 55, 65; Ekstrom,
Practical Essay, p. 29; uotc, New Reports on the Herring-Fisheries, p. xiv,) and bis
underestimate of the sm:111-herring's 1mportance and numbers cren,ted the belief on the
coast that our naturalists consider the small-herring to be only the young of the herriug proper.
2
W. von 7-Vright, Report on the Herring-Fisheries, p. 169
3
Reporbs on the H erring-Fisheries, pp. Hi7, 168, Hi9.
4 Reports on the Herring-Fisheries, p. 18.
5 Ekstrom, Practical Essay, p. 112.
F&hrceus, 0.1., Memorial regarding the Petition
of Several Fishermen in the Parish of Tanum to have the Royal Ordinance of June,
1s::i2, cbaugeu; presented November 9, 185:3.
,; New Report on tl1e Herring-Fisheries, pp. ix, xv, xx, xxi. 0. I.Fah1·aeµs . Memorir.l reganling the Petition of' Seveml Pishermen in the Parish of Tanum to have the
Royal Ordinance of June, 18~2, changed; presented November 9, 1853. Letter of His
Majesty the King, dated February 25, 1855, to the Governors of Goteborg and Bohusli.iu, regarding certain r egulations for making the fisheries on the coast of DohusUn
more productive. New Report on the Herring-Fisheries, p~1. 53, 59.
7
Qnarterly Journal of the Goteborg aud Bobusla,n Agricultural Society, July,
1867, p. 52; April, 1868, pp. 43, 44. New Report on the Herring-Fisheries, p.11, 12
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whenever they came near the coast. 1 In the large fisheries which are
c::,,rrieu on in the boundary-waters between Sweden arn:l Norway, and in
which the Swedes ha,e taken a part only <luring the last twenty or
thirty years, the smal1-herring are said to have always predominated,
with the exception, perhaps, of the last· weeks of the fishing-season.
The spring and summer fisheries.-N ear Ulkehalet, in the sound between
J\Ijorn and Tjorn, a few small-herring have been taken, which bad fullydeveloped sexual organs. At Orost, in the parish of Torp, small-herring have usually been caught during the spring, which likewise had
fully-developed roe and milt.
During these fisheries, the small-herring have often been found mixed
with sea-herring, and so-called '' grass-herring,'' (herring one year old.)
During the last great fishing-period, the small-herring seem to have been
more numerous cl uring the summer than is now the case. 2
The small-herring fisheries on the coast of _Bobusmn are carried on
entirely with nets, as all the other fishing-implements would yield too
little result. I know only one fisherman on the coast of BohusHin who
fishes with a purse-net, and only one who fishes with stationary nets.
More than 5,000 tons of small-herring have been prep:.1,red during tlrn
fishing-year as anchovies, especially at Stro::nstl:l>d, Fjellbacka, Grafvarne,
Lepekie, U <ldevalla, Gullholmen, Nosund, Kyrkesund, and Ma.rstrand.
The smaller kind are considered the best for making anchovies, because
they have a finer flavor and smaller bones. Young small-herring are, in
Norway, made into anchovies, and they are particularly well suited for
tbis purpose; but, as in a fresh condition tlrn.r pannot ~tand the Jong
journey to the salting-establishments, they are very seldom used for
this purpose by our manufacturers.
VI.-OF

FISHING-IMPLEMENTS,

THE MANNER IN WHICH THEY .ARE

USED, AND OTHER MATTERS CONNECTED THEREWITH.

Nets properly so called.-Large herring-nets.-These nets, which, at
least on the southern coast, are used for catching the herring coming
ju from the sea, and which are very much Uke the netH used for catching herring during the "old" fisheries, are now almost confined exclusively to the southern coast, only a few being found on the central and
northern coasts. 3 These nets are gener2 lly 120 fathoms long and 1~
fatlloms deep. On the southern coast, they have usually 18 meshes to
theyard; but, on the central and northern coasts, they have 22 meshes.
On the southern coast, all the meshes are equally fine; but, on the north1
In the Report on the alt-Water Fish of Bobusla.n for 18G9, i:on Yhlen mentions
the frequent occurrence of "fjord herring." See Quarterly Journal of the GJteborg
and Bohu ·lilu Agricultural Society, July, 1870, p. 16., which may be compared with
the July number, 1 il, p. 52, of the so.me journal.
2
Act Concerning Blubber-Refineries, pp. 73, 75.
3
The net u ed in the northern portion of the central and northern coasts correspond both in their coo truction and the ma.oner in which they are used more with tho
midclle-sized net u ed for fi hing for small-herring.
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ern coast, the outer ends (wings) have larger meshes. For each wing,
they have 500 fathoms of line on the southern coast; while, on the central and northern coasts, they have shorter lines. On the southern coast,
the line is hauled in by a winch~ and the stone weights are likewise
brought up in this manner. On the southern coast, twenty.men usually
belong to a net, while, on the northern coast, only fourteen. Before the
net is cast, the current is examined, but no search is made for the herring. The nets can only be hauled on land in a few places on the coast
of Oekero, e.g., (where these places are most numerous, from 12 to 15
only, in number,) where there is deep water close up to the coast. The
net while being dragged moves along the bottom, and its position is indicated by fl.oats, which are fastened to long ropes. Fishing is carried
on in about the same manner as Ekstrom has descril>ed it. 1
JJ[icldle-sizecl nets.-On the whole central coast and on the northern
coast, with the exception of its northernmost portion, these nets, which
are mainly intended for the small-herring fisheries, are in common use.
They are from 50 to 100 fathoms long, and from 21 to 29 yards <leep,
having from 20 to 24 meshes to the yard. Generall§, however, there
are 22 meshes to the ;yard. They are hauled in with winches, and. their
lines vary in length from 100 to 300 fathoms. On the Fjellbacka coast,
they are usually brought on land in boats.
Small herring-nets.-On the southern portion of the central coaste. g., near ~jorn-tbese nets ai·e much used for catching spring-herring,
sea-herring, small-herring, mackerel, and other fish to be used either for
bait or in the household. They are from 35 to 40 fathoms long and
from 12 to 16 yards deep. Their meshes are fine, generally from 18 to
22 to a yard. In !muling them in, a winch is used, ~mp1oyiug generally
four men. As to their nature and the manner in wh1ch they are used,
they seem to correspond with the'' mackerel-nets" mentioned in several
places in the "Act Concerning Blnbl>er-Refineries." 2 On the northern
coast north of Hafotensund, similar nets are used, and are called in
Swedish "Bolke" nets. Tlrny are generally 40 fathoms long, and from
4: to G fathoms deep. Four men haul them in, and no winch is employed.
Halfnets.-Tbis kind of net is, as far as I am informed, used on]y near
Ifo,ingen, where there are said to be four such nets, chiefly used for
catclling sea-herring. They are about 100 fathoms long and D fathoms
deep, and. their meshes have the same size as the large herring-nets.
Nets for small-herring.-These nets, chiefly intended for catching
small-herring, were introduced twenty or thirty years ago from Sponvigen, in Norway, where thf'y have been in use for a long time. 3 In the
neighboriug portions of Norway, they were formerly called" herring1

Practical Essay, pp. 21-24.

1817, pp. 36-:19.
2

Dubb, Reports of tlie Royal Academy of Sciences for

.

Act Concerning Blubber-Refineries, pp. 73, 77, 79-81.
3
ICkstrihn, Practical Essay, p. 29, note.
Rasch and Berg, Memorial and Petition,

p. 33.
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nets," to distinguish them from the large nets; and this name they have
kept both there and on the coast of BohusHin. These nets are generally from 40 to 45 fathoms long, and from 8 to 10 fathoms deep, and
they have 30 meshes to the yard. They are only slightly weighted down
with stones, so that tliey are easily buoyed up by the floats when lowered
to a great depth. The lines to each wing measure about 100 fathoms.
They are, properly speaking, intended for fishing in the <leep Sacke .Bay,
with its steep shores, where other nets could not well be used. '
Two-rnen's or spring nets.-These are used on the southern coast for
catching spring-herring, from the middle of March till uear midsummer.
Besides herring, other fish, such as cod, salmon, &c., are caught with
them. They are from 65 to 80 fathoms Jong and 12 yards deep, (only 7
at the encl of the wings.) A wooden pole is fastened, by means of two
lines, some distance from the wing; and ·to the middle of this pole is
attached the line for hauling in, measuring about 100 fathoms in length.
The meshes in these nets are generally very fine.
So-called "dog-nets."-These nets, which are small and have very fine
meshes, are used on the southern coast for catching very young herring
for bait, !Jut also for catching salmon and other fish. 'Ibey are used
during the spring and summer.
On tbe northern coast, north of Hafstensun<l, a similar but somewhat
deeper net is used, generally from 25 to 30 fathoms loug and 4 fathoms
deep in the middle and tapering off toward the wings. With these nets,
three or four men have made from twentr to forty successful lrnuls during
the night. As tlie use of these nets bas been for some years prollibited
in the above-mentioned portion of the northern coast,1 many of them
have been altered into nets resembling the small-herring nets,2 but even
these were forbidden by a royal ordinance of July 19, 1872. 3
Stationary ncts.-These nets, which bave beeu· used on the car.st of
Bohuslan from time immemoriaJ,4 are well known to the fi shermen in
those parts, although they are not much in use now, since they prove
remunerative only in exceptional cases. On the southern coast of Hisingen, near Ny-Elfsborg, about 200 such nets are said to be in use, each
yard having about 14 meshes. Herring-fishing is likewise carried on
with such nets outside the mouth of the Northern River. On the Oekero
coa t, fishing for autumn-herring 5 with these nets seems of late years
to have ceased altogether. Excepting the few stationary nets here and
there on the coa t, there is no fishing with these nets worth mentioning
north of the ortberu River, as far as Dynekilen and the Idefjord,
where, however, such nets are nsed in the spring for catching spring-herrin~
·
Tew Report on the IIerring-Fisberie , pp. 7, H3.
Tew Report on the Ilerriog-Fisheries, p. 52.
3
ew Report on tlJe Herrino--Fi heries, pp. 3, 5 .
◄ 11 the great Bohusli.in herriog-fisherie , with the exception of this last-mentioned
on , have been ca,rriecl on cxclnsively with such nets.
6
e ew Reports on the Herring-Fisheries, pp. 10-11, 4J.
1

z
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Small herring are, so far as I am aware, caught with these nets by
· one fisherman only on. the coast of Bohuslan.
Drag-nets.-At the expense of a Goteborg merchant, Aron Ande-rson,
experiments have been made with such nets which were brought from
Blekinge, Skane, and Norway, and taken out by a mackerel-boat from
Koster; bnt these experiment have, I believe, been unsuccessful.
Purse-nets are used in some portions of Norway for catching herring
8,ud small-herring.1 In Sweden, they a.re, as far as I am aware, only
used near Stromstad, where they have been in use for a long time for
catching salmon, and occasionally during May and June for catching
small-herring.
·
Other fishing-implements are but rarely employed in catching herring.
As it has been stated that the large nets now in use in Bohnslan
have much finer meshes than those used thirty or forty years ago,2
and-that the nets used during the great fishing-periods have meshes
measuring from 1 to 1¼ inches; 3 and as this is of great importance in
answering the question how a suitable net should be constructed, I deem
it necessary to adduce some additional facts which I have gathered.
- . As to the nets used during the latter part of the last great fisbingi)eriod, it is well known that these gener,ally, at least on the southern
coast and tlie southern portion of the central coast, had sixteen meshes
to the yard; 4 but at the beginning of this fishing-period, the fisheries
are said to have been carried on with mackerel-nets having wider meshes, s
according to information received during the year 1833, by the investigating committee, from the northern coast. As there is, however, no
detailed information regarding this matter, it is impossible to obtain au
accurate idea of the size of the meshes of these mackerel-nets. This
much only is certain, tllat these nets, on account of the great size of
their meshes, were considered useless in fishing for the large herring,
(although they were not mixed with otller herring); 6 that ma~kerel-nets
with meshes measuring more than one inch are unkuown in Bolrns11:in ; that catching fine and fat mackerel presupposes meshes narrower
than these; and that these nets, both d~ring the old fishing-period and
in later time, have had narrower meshes, at least in ,the southern portion of the central coast, where they are continually used for catching
bait an<l other small fish.7 Even in the neighboring portions of Norway, there are no mackerel-nets in use whose meshes measure more than
1

Rasch and Berg, Memorial and Petition, p. 34.
New Report on the Herring-Fisheries, pp. 24, 66.
3
New Report on the Herring-Fisheries, pp. 24, 6.3, 66.
• Ekstrom, Practical Essa,y, p. 20; note 2. Dubb, Reports of the Royal Academy of
Sciences for 1817, p. 36.
5
Report on the Herring-Fisheries, pp. 86 fr. 9, p. 98 fr. 7. Nilsson, Reports on the
Herring-Fisheries, p. 12.
13
Nilson, Reports on the Herring-Fisheries, p. 63.
7
•
Act Concerning Blubber-Refineries, pp. 73, 77, 79-81. Eks~rom, Practical Essay, p. 110.
2

158

REPORT OF COMMISSIO:~ER OF FISH AND FISHERIES.

seven-eighths of an inch, the general size being only one-halfof ;m incb.1
As the herring during the old fisheries were ·persecuted by fish of prey,
even in the inlets, smaller meshes were necessary to increase the strength
of the net and to prevent the herring from sticking fast in the meshes,
and this even when the fishing was going on duriug the daytime, and
help could easily be secured.
When Professor Nilsson, more than forty years ago, made bis observations ·on the salt-water :fish of the west coast of Scandinavia, the
nets on the southern coast h~,d the same sized meshes as at present, i.e.,
18 mesl1es to the yard,2 and they were, thei·efore, about the same size as
that prescribed for the small-herring nets by the royal ordinance of July
19, 1872, while their meshes are somewhat narrower than those prescribed by the law of December 29, 1857, for the fisheries in the Limfjord, (Denmark.) In the nets used in the southern porti~m of the
central coast, where the small-herring begins to be of importance for
the fisheries, there were, thirty years ago, 20 meshes to the yard, and
this is still the case. 3 On the northern coast, near Fjellbacka, where the
nets are chiefly adapted for catching small-herring, the meshes, in consequence of a royal ordinance of 1833, are made very narrow, "scarcely
an inch from knot to knot." 4 This does not mean, as has sometimes been
supposed, that the meslles scarcP,ly measured an inch; but that the dis:
tance from knot to knot, when stretched, was scarcely an inch. In
olden times, the word "mesh," when used in Bobuslan, always meant
the stretched mesh; and this meaning has been retained by Ekstrom in his
often quoted '' Praetical Essay." Tbe Fjellbaclrn nets are, therefore, not
any narrower than they were forty years ago, but they are now generally less deep and long. If the nets had bad rneslles measuring scarcely
an inch, herring from 3 to 6 inches long, as well as small-herring, couhl
not have been caught in them to any considerable extent; 5 aud the
complaint so often beard that the nets had meshes too narrow would
lia-ve been unfounded. 6 'nm report 11H1,de at tl.Je Stromstad meet,ing that
the rnesl.Jes '' are so large that the thumb can scarcely be pushed
through,' 7 7 proveR that the herring-nets used in that portion of tlw northern coast were not narrower than tbP, Fjellbaclrn nets, nor bad they
larger meslJes than those used on the so·utlJern coast.
. Tue method of using the nets iu former times is supposed to be very
1
2

Rasch and Berg, Momoria,1 and Petition, pp. 28, 29.
.Nilsson, Reports on the Herring-Fisheries, p. 64.

3 Ek9trom, Practical J~ssa,y, p. 20, note 2, p. 107.
(The information that the nets
should be from 15 to 20 fathoms deep is baser1 on a mistake of the printer.)
4 Report on t he H rring-Fisheries, p. 107 fr. 28.
6 Reports on tlio Herring-Fisheries, pp. 18, G4-66, 69, 136, 157.
6 Nilsson , Report on tho Herring-Fi ·IJ.eries, pp. 18, 64, 80, 14:{.
Scandinavian Faunn,
IV, p. 507, 514. Sunc1evall, Reports on the Herring-Fisheries, p. 156. Wright, ~ - van
Reports on th\j Herring-Fi heries, p. 174.
7 Reports on the Herring-Fi herie , p. 91 fr. 36,
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nearly the same as that in present nse,1 except, perhaps, that during-the
old fisheries the greater experience and the more unfavorable localities,
where fishing was carried on,2 made the fishermen more practical and
venturesome, and taught them many a crafty ruse in placing and managing them, which is now forgotten. In this respect, the inlrnbitauts of
the northern portion of Bohuslan gained great fame. 3 During the
great :fishing-periods of the olden time, fishing was mostly carrie,d on by
.daytime, ""'.hich at present is only possible on the southern coast, where
the water, at ]east near the surface, is less transparent. 4 The use of socalled "locks" is, at present, not known in BobusH-i,n.
As the large and deep nets cannot be hauled on land except on a steep
coast, and cnnnot be dragged along if the bottom is not perfectly even
and the water comparatively deep, it will readily be seen that these
nets cannot injure the spawning-places of the hening on the coast
Bobuslan. These spawning-places consist either of a fltony bottom
overgrmyn with cilgcc, or of a cla,yey bottom overgrown with" zostera,"
over none of which can the nets be dragged. Neither do these nets
bring up any large quautity of algre and sea-weeds, and
reasons
which can easily be understood, the fishermen are very particular in using
them and in keeping them in repair. The places where they can be used
are comparatively few in number, and at the present time, at least, it
may be said that the portion of tbe coast over which they may be safely ·
dragged is exceedingly small. ln consequence of this fact, the ignorance of the fishermen concerning tbe spawning-places of the herring is
very great, and has often been mentioned in the reports on the Lerringfisheries. On the other band, smaller and shallower nets can be used
everywhere on an even bottom overgrown with sea-weeds, or merely
covered with sand; and even these nets bring up sea-weeds and small
fish, especially during the summer. In the spring, when the herrings
spawn, the sea-weeds are shorter and adhere more firmly to the ground,
so that the light spring-nets do not do much injury to the grassy bottoms. -4s to the injury which they may possibly inflict by disturbing
the spawn, I have not sufficient informaition. The number of places
where tlley can be hauled on land is also very limited.
It is not necessary to say anything more with regard to the so-c~led
"dog-nets," (the fish caught iu them being mostly used for bla it, 6 ) since
these, a,s well as the small nets and two-men's nets, have become lawful for the coast of Bobuslan, by a roJ~al ordinance of February 23,
1855.
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1

D:ibb, Transactions of the Royal Academy of Sciences for 1817, pp. 36-39.

strom, Practical Essay, pp. 21-24.
2

Act Concerning the Bluuber-Refineries, p. 176.
Dubb, Transactions of t,he Royal Academy of Sciences.for 1817, p. 36.
4
Dubb, Transactions of the Roy~l Academy of Sciences for 1817, p. 09.
5
Dnbb, Transactions of the Royal Academy of Sciences for 1817, p. 33.
6
Dubb, Transact.ions of the Royal Academy of Sciences for 1817, pp. 45, 54.
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With regard to the use of other fishing-implements, and the harm wbicll
they may possibly <lo, as well as all other matters pertaining to .this subject, I respectfully refer to the memorial of Rasch and Berg treating of
tbe fislrnries on the coast of Norway, from the Swedish boundary-line to
Langesnnd, which, on account of t,he similarity of the localities to the
coast of Bohuslan, I consider to be of special value. 1
So far as Baron Uggla's proposition is concerned, that, for the smallherring fisheries, nets of the same size should b.e used as for the herringfisheries,2 experienpe bas sufficiently proved bow disadvantageous, not
to say impracticable, such nets must often he, the use of w,h ich would
only seem to be required when extraordinarily large schools of herring
come in, the small-herring caught being prepared unchovies; and this
same opinion would bold good with regard to Counselor 0.1 Fahraeus's
proposition that small-herring should be fished for with drag-nets aucl
stationary nets. 3
The size of tlle meshes prescribed by a roynl ordinance of July rn,
1872, for the small-herring nets to be used on the coast of Bobuslan
(about 18 rueshes to the yard) has mllled forth several petitions from tlie
.fishermen on the central and northern coasts,4 asking for delay in carrying out this ordinance, and setting forth numerous reasons for retaining
the present size of the meshes. As this question is doubtless of considerable importance, I thought it my duty to gather as much information
as possible on this point from the most experienced and best informed
.fishermen, and to report what I heard.
v'Tith meshes measuring one-half an inch, the smaller kind of smallherringr which are mostly used for anchovies, cannot, it is said, be
caught, as they, unless hindered by larger small-herring clinging in the
meshes, can easily escape through meshes of the above-mentioned si1ie;
while the larger herring remB,in in the meshes, which, in particularly rieh
hauls, produces several inconvenience, such as1. That the herring which are fast in the meshes hinder, through
their weight, the hauling-in of the net. On the southern coast, where
the large herring-nets have me~bes of Yery nearly the prescribed size,
the small-herring frequently remain in the meshes in such numbers that
the net looks like a silvery fur when it is drawn out of the water; and
as a net, of course, weighs much heavier when so many fish are con1 H. Rasch :rn<l B. M. B erg, Memorial and Petition drawn up by the Commission appointed by Royal Ordinance of May 28, 1852, for Investigating the Fisheries in the Bay
of Christiania an<l in Langesund; Christiania, December 31, 1853.
!JNcw Reports on the Herring-Fisheries, p. 43.
·
3
Royal Reply to the Petition of some Fishermen in the Parish of Tan um with regard
to the change of section 22 of tho fishery-ordinance concerning the implements to bl¼
used in the herring fisheries. Ekatroni, Practical Essay, pp. 103, 112.
4
A long as twenty years ago, a similar petition was sent to the king by the fishermen of the Tanum parish, a kiug to be allowed the use of other nets tban those mentioned in the royal ordinance for catching small-herring. At the suggestion of the
governor of Gotebvrg ao<l Bohusla.n, this petition was not granted.

HERRING-E'ISHERIES O~ THE COAST OF SWEDEN.

161

fined in the meshes, it is maintained that the introduction of the prescribed size of meshes obliges the fishing-companies on the northern
and central coasts to employ more men 'for each net than is now the case,
and thereby diminishes their income, which, in poor or even in tolerably
good years, is small enough ; as, e. g., an income of $84 from one net
near Stromstad presupposes that it has caught $336 worth of fish; an
equal income from onA net near Kalfsund presupposes that it bas caught
$1,680 worth. An increase of the number of men employed on one net
from fourteen men (which is considered sufficient near Fjellbacka) to
twenty (which is the number required at Kalfsund) of course diminishes
the income considerably; and with the small-herring nets used in the
Sackefjord this is said to be even more noticeable. As on the Fjellbacka coast the nets are seldom taken up on the shore, but in the boats,
the inconvenience becomes still greater, as there is not room enough for
several men to work; and, furthermore, because the winch cannot be
used for hauling in the net unless the boats are very much larger and
consequently more expensive.
2. That the net, weighed down by the herring cliuging to the meshes,
drags too much along the bottom while it is being hauled on land, and,
becoming filled with mud and sea~weeds, is found to Le unusually heavy
and -difficult to manage. 1
3. That the herring in the meshes cause the net to sink by their weight,
and allow some of the fish to escape. Near Kalfsund, this difficulty is
obviated by the great care taken to have enough men employed to manage the nets.
4. That it requires much labor to withdraw the herring from the meshes
and therefore delays the :fisheries to a considerable degree.
5. That the larger-sized small-herring, which are stronger than the
others and first rush to the meshes, by remaining in them, binder other
useless fish from escapin_g.
·
It is also said that the small~herring when plucked from the meshes are
of scarcely any value, because they have been in most cases considerably damaged. They do not keep fresh so Jong in tbis condition, nor do
tbey preseqt so good an appearance.
·
It is further maintained that when the meshes are large, any opening
occasioned by tearing becomes still larger, and that on the whole the '
strength and durability of any net is considerably increased by having
fiuer meshes.
·
It is quite possible that several of these reasons adduced · by the :fishermen for proving the necessity of finer meshes are based on prejudices,
and on selfish desires to obtain a larger number of fish; but, on the other
band, it is also clear that it is very difficult to root out such old and deepseated prejudices, and that the only way to do this with any hope of success would be to prove the superiority of nets with wider meshes by a
long series of experiments. The large herring-nets m;ed on the southern
1

11 F

l(kstrom, Practical Essay,

r- 109.
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coast have meshes of the same size, or only a very little smaller than
those prescribed for the small-herring nets by the royal ordinance of
July 19, 1872, but these nets ate intended for catchiug the larger herring,
and could scarcely be as advantageously employed for catching smallherring as the nets used at Fjellbacka and Sackefjord, although during
the autumn a ~onsiderable number of small-herring was caught on the
soutllern coast. 1 Near Fjellbacka I had the opportunity of seeing how
small-herring, measuringl00 millimeters, and some even larger, squeezed
through the meshes, and that only very few small-herring measuring
less than 100 millimeters could be found among the large number of fish
in the nets.
In the Limfjord, (Denmark,) where people have had such a long
experience in making laws concerning the use of the Yarious fishingimplements, the meshes in that portion of the net where the fi~h are
gathered measure only 0.55 of an inch, even in nets destined for catching herring, to be in keeping with which the meshes in the Swedish
small-herring nets should measure only 0.05 of an inch.
Even when the old .fisheries on the coast of Bohuslau were in their
most :flourishing condition, when .fishermen only now and then caught
the immature herring, as it was considered unfit for use by salters and
oil-refiners, 2 nets with nearly as narrow meshes as those in u~e at
present were employed,3 partly in order that the herring should no
remain fixed in the meshes and so make the net heavier, and partly iu
order to give the necessary strength to the nets.
Wherever net-fishing is carried on on a large scale, the fishermen
seem to maintain the opinion that the size of the meshes does not
necessaril,y imply that any considera,ble number of fish should remain
in the meshes; 4 and Mitchell relates that sometimes during the great
herring-fisheries in the North Sea the nets become so crowded with herring that they have to be abandoned; 5 and it is said to be no unusual
occurrence in tl10se parts that nets sink down on account of the large
number of fish in them .
.A question, intimately connected with that of limiting the use of
fishing-implements, is that of supp1J ing the demand for .bait. The
greater importance which the so-called winter-fisheries on the southern
and central coasts have gained during tlrn last twenty years, on account
1

1

It is a very different question whether an implement can be used, or whether it can,
under certain given conditions in a certain place, be used with the sure hope of gaiJl.
If an implement is very practical in its mechanical application, it by no means follow
that its _u e will pay, and n,n implement which is suited to one place mn,y be entirely
imsuited to another.
2
Nilsson, Reports ou the Herring-Fisheries, p. 63.
3
Dubb, Tran actions of the Royal Academy of Sciences for 1817, p. 36. Ekstrom,
Practical E ay, p. 20. Wright, W. von, Reports on the Herring-Fisheries, p. 169.
~ Mitchell, The Herring, p. 105. De l.a, Blanchere, La Peche et les Pois ons, Pari ,
1 6 , p. 7~5.
,, The Herring, p. 39.
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of the rise in the price of fish and the greatly-increased means of communication, has enlarged this demand very mnch,1 which, even twenty
years ago, called forth, at the. request of the fisberruen, a limitation of
section 22 2 of the royal fishing-ordinance, in consequence of which uets
with narrow meshes continued to be used. 3
The larger portion of the demand for bait 4 is supplied by the large
herring-nets, from which bait can usuall_y be obtained all through the
winter. When the great herring-nets are laid up, bait-herring are
obtained from the two-men's nets, and from other small nets used for
catching spring-herring. During the summer, when the demand for
bait is less, since most of the fishermen are employed in the mackerelfisheries, sea-needles, which can be obt,ained in great quantities from ·
the island of Lreso, mackerel, and small crustacea (as long as these can
be secured) are used as bait. In the autumn, some bait-herring are procured on the southern coast from the" half-nets;'' and on the central
coast small-herring can then usually be obtained. . . It is most diffi.m1lt to
obtain bait at the end of summer and the beginning of winter, and there
is then occasionally an actual scarcity of it.
'l'lle supply of crustacea can only fill a small portion of the demand
for bait, since a great many are used, and because their favorite places,
near the mouth of the Gota River, have been much disturbed by dredging-machines; and, also, because the severe winters destroy many of
them. If these animals were more protected, their -number could certainly be increased. This, however, is sc_arcely to be expected, in consequence of the changes wrought in the :fisheries (at least as far as Bo
huslan is concerned) by the recent fishing laws.
Stationary nets can be used in Bohuslan with advantage only for
catching spriug-herring,5 while they spawn, (as also in the beginning of
1
The oft-repeated saying of the fishermen that they would not be able to make n,
living if they coulcl n~t catcll herring, contains, therefore, much more truth than people
are willing to acknowledge; and the st.rict carrying into effect of section 22 of the royal fishing-ordinance, and of the royal ordinance of February 23, 1855, would have
been a severe blow to the inhabitants of the coast. See 0. I. Eahrceus, Memorial,.of De- '
cembcr 22, 1854, regarding the Promotion of the Fisheries on tho Coast of Bohuslan.
2
Ordinance of February 23, 1855, for the Better Management of the Fisheries on
the Coast of Bohuslau.
•
3
E . J. E. Uggla, Report on the Salt-Water Fish of Bohuslan for 1859, p. 14; 1660,
p. 49; 1861, p. 56; 1862, p.°7; 1864, p. 110; 1865, p. 5. New Reports on the HerringFisheries, pp. 40, 41. G. von Yhlen, Report of the Meeting of Fishermen a,t Lysekil,
Goteborg, 1859, pp. 20, 59. 0 . .Andersen, The :Fisheries of Bohuslan, Frederikska.ld,
1869, p. 14.
4
B(!,ron Uggla's proposition (New Reports on t.he Herring-Fisheries, p. 43) is, therefore, not practicable, because, under present circnmsta.nces, the demand for bait can be
filled by the proposed small nets only in exceptional cases, and aL a very exorbitant
price.
5
The assertion which, during the first half of the present century, was often made,
that it was difficult or impossible to make the use of stationary nets on t.he coast of
Bohusli.i,u general, is proved to be incorrect, among other things by the circumstance
tha.t a.11 the great Bohusll.i,u herring-fisheries, with the exception of the last, have been
carried on with such nets.
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autumn;) and this only in those places where they are found in large
nurn bers, and where, being sold fresh, they can command a higher priee.
Stationary nets, moreover, cannot compete with the other nets used
during this period, either in cheapness or in the variety of ways in which
they can be used; for, wit,h the other nets, mackerel, codfish, salmon,
and other fish are caught in addition to herring and small-herring; and
they can also be used during those seasons when herring are not
caught. Oft-repeated experiments with stationary nets, which haYe
been made from time to time, e.g., on the coast near Kalfsund, ba\·e
not been able to extend their use, as they have been too little remunerative to warrant the fishermen in using them. It is said that at present scarcely any herring can be caught on the coast, of Bohnslan with
stationary nets having meshes of the size proposed by Professor Nilson, 1 (1¼ of an inch,) because the herring on that coast reach only in
exceptional cases, a size which prevents them from slipping through the
meshes. As regards the oft-repeated assertion that, by introducing stationary nets, the herring-fisheries are improved, it must be said that this
kind of net is supposed to have a much more injurious influence on the
herring-fisheries on a comparatively sha1low coast like that of Bohuslan than the large herring-nets, a fact which has also been directly aclmow ledged by se·rnral persons who recommended the exclusive use of
the stationary nets.
Ever since Bolrns1an became a province of Sweden, it bas been repeatedly said that tbe inbal?itants of that province ought, like the
Dutcll and the Scotch, to carry on their herring-fisheries in the open
sea with floating nets; and several attempts, even with very farnrable
privileges or contributions from the king, bave been made in this directton, without, however, having led to auy satisfactory result. The best
managecl attempts of this kind were, doubtless, those which were made
with uoats and nets brought from Holland. Less fortunate, and showing
want of knowledge of the subject in band, is a proposition made in
1774in the journal" HvadNycitt" (Wl!atNews) to catch herring witb meking (another province in the south of Sweden) nets, three or four miles
out in the open sea. 2 Rev. Ekstrom, who is so well versed in ever_ythiug
pertaining to fi herie~~, lrns rtcently, ift his excellent book and in a ·rnry
practical mauner, made propositious in this direction; pointing out the
be t way for carrying on the open sea fisheries,3 whicll could be done
without any 0 Teat outlay.
For carrying on fl bing with floating nets off th.e coast of Bobu Hin,
boat and nets of the "ame kind as those used in Scotland would, doubtle , be required. It ha been found in that country that the better
covered an<.1 more eawortby the boats are, the greater protection they
offer to the ft herrnen, ancl a11 the safer and more productive will be th e
0

1

R ports on t,be Herriug-Fisberies, pp. 81, 8
Act Concerning Blubber-Refineries, p. 139.
3
Prnctical E say, pp. 16, 9:~, 9 , 99.
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fisheries. 1 Weak and uncovered boats, and incomplete nets or other
implements, used in the open-sea fis-heries, show that the .fishing is yet
in a somewhat primitive condition.2 It must also be mentioned that, in
the Skagera.k, during the dark season of the year, there are far greater
meteorological and hydrographical impediments to net-fishing- than in
any other sea of Northern Europe where such fisheries are carried on.
To make such fishing-m0thods pay, it is necessary tha,t, during the
milder season, a considerable number of larger herring should be found
near the coast, which, however, does not seem to be the case. 3 If the
herring are to be caught farther out, no other method seems more practicable than the Dutch nietlwd; but this, as is well known, requires a
great outlay of money, special experience, and good nautical knowledge.
VII.-SCIENTlFIC OBSERVATIONS AND SCIENTIFIC AS WELL AS PRAC'l'ICAL EXPERIMEN'l'S NECESSARY FOR ·coNTI~UING -'l'HE INVESTIGATIONS .AND BRINGING THEM TO .A SATISFACTORY END.

In order to carrr -on the inYestigations which have been begun to the
extent mentioned iu the "Transactions of the Royal Academy of Sciences," March 12, 1873, the co-operation . of .several men 4 is doubtless
required., aud has been expressly in.sist,ed upon, for one person cannot, with
sufficient accuracy, follow the course of tlrn fisheries on the different
fishing-stations, much less carry on the necessary hydrographical, morphological, physiological, and biological experiments, &c4, which must
be made.
The Skagerak and Kattegat are, from a hydro.graphical point of view,
almost unknown, and iu order to attain this knowledge, it would be
necessary (if it is to be at all exhaustive) in a work of such dimensions
and importance., to have a separate investigation by men specially
selected for the purpose, and much time in which to do the work. In
order to compare tile hydrograpllical and meteorological facts with the
course of the herring-fisheries and the migrations of the schools of herring, a very complete series of 1-1imultaneous observations would be
required on these three fiel<ls, which a single person constantly traveling
from one place to another could not possibly make, even if he had some
assistance."
·
1
Thus, some of the larger boats in Scotland realized during the year 1872 an annna
income of from £100 to £550 per boat; while the smaller, uncovered boats, made only
from £60 to £160.
2
The mackerel net-fisheries, which at present are carried on in the Skao-erak bv
Swedes and Norwegfans, must be considered, as regards the sea.worthiness of the boat;,
the excellence of the n0ts, and the result of the fisheries, the best in the whole of
Scandinavia.
3
Pmetical Essay, p. 32. Nilsson has never proposed that any such net-fisheries should
be ca.rrieu on uea.r the coast. See New Report, Stockholi'.n, 1828, p. 31.
4
New Reports on the Herring-Fisheries, p. 73.
5
In Norway, the investigations of the herring-fisheries have been very much aided by
the overseers of fisheries, a.nd by information given in the journals, while this has not
been the case with us.
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Accurate anatomical observations on the development of the sexual
orgaus, and their condition at different ages and periods, require, in
order to satisfy the claims of scientific accuracy, uninterrupted opportunity, a constant supply of fresh material, and all the necessary scientific
apparatus. Well-arranged aquaria would also be of the greatest value
for some of these investigations.
\Vllile occupied with the observations which I bad been commission ed
to make, I soon became satisfied that, in order to obtain an entirely
satisfactory and decisive result, it would be necessary to establish
a complete station for scientific observations of the ocean in some
convenient place on the coast; which station ought to be furnished
with the required meteorological, bydrographical, botanical, and zoological working force, and with a full set of scientific apparatus. That
such a station would, moreover, contribute much nev/ and valuable information to this branch of na,tural science, and would also become rea11y
indispensable in this respect, is just as evident as tha,t its observations
would and ought to extend far be,yond the range of the present investigations.
As the s~-called. " great old" :fishing-period has, during the whole discussion regarding the best methou. of carrying on the :fisheries in Bohuslan, been presented as an interesting and instructive example, and as
bei □ g intimately connected with the present fisberie~, a complete and
accurate history of this period would be of great importance, and tllis
the more so as the facts we possess concerning it are too few, and ha,e
been collected mostly from sources dating after the end of this period.
· Even those works and public reports from 1809 to 1855 which treat of
the present Bolrnslan herring-fisheries and other subjects connected
with them, ought to be searched much more carefully thau hns yet been
<lone, in order to furnish a complete epitome of their contents. 1
In Ol'der to observe satisfactorily the migrations, mode of life, and
place of sojourn of the herring during the fishing-season, as well as
their course in the water under different temperatures, &c., experiments
with floating and stationary nets, having different-sized meshes, should be
ma<le at all seasons of the year, both near thB coast and in the open sea;
for the use of one sort of nets furnishes data unlike those yielded by
the use of another kind.
It i' furthermore n~cessary that continued experiments with :floating
nets sbould be made for a considerable time, in a seaworthy boat furni hell "'ith all the required implements, so as definitely to answer the
question wlletber t ~e "old" herring have altogether left the coast of
Bobu ·Ian, (a i maintained by many,) or whether they continue to
spawu on the outer coast, wbich would, of course, make fishing in the
open ea a remun rati,e occupation.
1
Profe . or Nilsson bas drawn attention to the fragmentary condHion in which the e
report have been pul>lishe<l, ( eandinav. Fauna, IV, p. 501, note 1,) and th ere i no
douM that a new and complete edition of these r ports would be of tho greatest importance to all who wi h to study this snbject.
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VIII.-OF THE IMMEDI.A.TE CONTINUATION OF THE INVESTIGATIONS
.A.ND '.I HE SUMS REQUIRED FOR '.I.'HIS PURPOSE.

My time during the coming year might be most advantageously employed in correcting and completing tbe information thus far gatheredand in extending my observations to the herring and small-herring fisheries -of the South Baltic, the Kattegat, and Southern Norwn,y ; although
it would certainly be a great advantage if, before any fishing-experiments were made, . the observations which are independent of the fisheries were more adYanced than they now are or can be. Neverth.eless,
thes·e experiments ought not to be delayed too long, even if in the.beginning they must be made on a less extensive :::;ca.le and in a shorter time.
I dare not renew the request which I made last year that I might
receive scientific assistance for the carrying-on of these investigations,
as long as the members of the committee do not express a desire to have
these investigations made oa a larger scale, and with greater dispatch
tban heretofore. But as the apparatus for carrying on these investiga.1
tions, and which I furnished from my own means, has proved entirely
insufficient, 1 and as the sums which were at my disposal have been expended in buying the necessary books, I feel justified, from my experience of last year, in making a request for the following sums, both for
buying apparatus and for meeting other expenses incurred during the
course of these investigations:
1. For glass vessels and alcohol.. . . . . . . ... . . • . . . . . • . . . . . . . . . .. . $224
2. For scientific apparatus...... . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
84
3. For buying and hiring nets and .paying the fishermen, supposing that these observations can begin next year ......... '..
420
4. For paying assistants, who are to take notes on the fisheries
392
in the most important fishing-st~tions . . . . .. . . . . . . . . . . . . . .

Total . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

1, 120

AXEL VILHELM LJUNGM:AN.
TJORN, June 4, 1874.
1
The want of suitable vessels for keeping the herrfog of different seasons, locations,
ages, and sizes separate has been particularly felt.
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VIII.-THE HALIBUT-FISHERY OF THE UNITED ST.A TES.
BY LIEUT.

P.

DE BIWCA

Om., of the most frequently ob~erved fish in tl.Je markets of tbe sea board
towns of the United States is tM halibut, (abundant in the northern
seas,) which the fishermen of Newfoundland consider of little value, in
consequence of a prejudice cherished by them as absurd as that of the
English in regard to the skate. The flesh of the halibut possesses every
quality which can make it desirable to the consum_er, -beiL<1g white, firm.
and delicate. It ma,:y, perhaps, lack flavor; _but it makes up for this deficiency by entering readily into the most varied cnlinar,y combinations,
and, when ~moked, it rivals, in my opinion, the best preparations possible. Under whatever form it appears, it· is so highly appreciated in the
United States, that it has become the object of an important industry.
lhis fishery is generally combined with that of the cod, wllen it is carried on along the shores of the open sea.
The halibut is found in abundance along the coast of New England
and of the British Possessions, as we11 as on the banks of Saint George,
of Sable Island, and of Newfoundland.t The giant representative of
the family of Plenronectids, it attains such dimensions that among the
ecHble fishes of the sea, it may be considered as analogous to the ox
among the animals of the slaughter-house. It is often caught weighing·
a hundred pounds, and in many instances it has been taken weighing
even more than this. A few y,ears ago one appeared in the market of
Boston which weighed 400 pounds; and in 1807 one was caught at New
Ledge, sixty miles to the southeast of Portland, that weighed over 600
pounds. It is truly astonishing that :fish which contain so great an
amount of alimentary substance have not long since attracted the attention of the French fishermen of Newfoundland or those of Iceland, and
suggested to them the thought of their great commercial value.
During ~he warm season halibut are caught in shallow water, only a
few miles L'orn the shore; bnt as the weather grows colder, they migrate
toward the banks of the open sea, where they must be fo11owed to be
*Etude sur L'industrie huitriere des Etats-Unis, [pp. 139-224 :- J Deuxieme partie.
Apen;ms divers sur la peche cotiere, [pp. 141-148 :- J Chapitre premier Peche dn Fletan.
tThe halilrnt inhabits also all the seas of the north of Europe, and is the object of an
important fishery, especially among the Icelanders and Norwegians. The English and
the Dutch consume large quantities.
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captured. A part of those taken on the coast, as well as upon the
banks of Saint George and of Sable Island, are carried fresh to the markets. The methods of preservation used are those generally employed
in such cases. Those of smaUer size are thrown into tanks, while the
ver_y large ones are placed in the ice-houses of the fishing establishments.
Tbe most importaut fishing is done by schooners of from 70 to 120 tons
burden, owned by the States of Maine, Massaclmsetts, Rhode Island,
and Connecticut. They take on board during the sumrnet from 20 to 25
. tons of ice on each expedition.
In consequence of the great popularity of the halibut with consumers,
tbi::; fishery has become so profitable that, in certain localities where
mackerel have become scarce, the latter fishery has been almost entirely
abandoned for the former, since it i~ much more certain. The . harbor
of New London is a case in point.
Besides the large vessels I have just mentioned, ma,ny smaller ones
are also employed, but these never go beyond fift.v miles from port.
Tue fishermen off the Grand Bank of Newfoundland, who combine
halibut :fishing with that of the cod, cut the fish into longitudinal strips,
in order to salt it more easily; and, on their return, deliver it to certain
establishments, where it is smoked after the manner of salmon.
During the ;year 1858, 444:920 pounds of fresh halibut were solu in the
market of Gloucester, Mass. The total amount brought in by the :fishing-boats of the harbor of New London is now estimated to be al)Out
3,300,900 pounds. In 1861, the halibut ta.ken by the :fishermen of
Gloucester was valued at $120,000. From these examples, which might
be multiplied indefinitely, since the entire coast of New England is
engage<l iu this fishery, we may ·readily estimate the amount of sustenance annually furnished for public use by this single :fish.
It is evident that our Newfoundland .fishermen can never bring fresh
halibut to France, but nothing pr~vents them from salting it, as the
Americans do. Notwithstanding their prejudice against it, I have no
doubt that the flesh of this fish would beleceived with favor by our
population, especially as it could be sold to them as low as 7 or 8 cents
per pound, the ordinary price of it in Boston.
Americans are surprised at our want of forethought in this matter,
an<l one of them said to me, on more than one occasion, that if the
French government would allow 'him to fish in tlle grounds of Newfoundland, reserved for our nation, he would engage to take only halibut, an<l to dispose at Saint Peter's of all the cod fish he might capture.
The French con ul at Boston has several times receh-ed O'rnrtures of
the same kind.
The unrea onable prejudice of our fi shermen should be overcome by
the ingle fact that this want of interest in the fishery is tlie cau e of a
eriou lo in the supply of articles of food. Beside , it i~ not to-be
uppo d that a, fi h which is n eel by the wealtbier classes of a country
a rich a the United States i in every kind of prod.net, is e sentially
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uupalatal>le, and that our countrymen could not become accustomed to
tlie ta~te of it. For my part, I would find it difficult to determine
which I preferred, salmon or smoked halibut.
Before my visit to the United States, I was acquainted with the halibut only through the descriptions of naturalists·. I did not know that it
constituted a fishery of such importance . . But since I have had the
opportunity of observing the large amount of food it furnishes to all
classes of the American people, I consider it great folly on the part of
our fishermen to neglect such a source of profit and of food.
The best way of elevating the French fisherman from his condition of
pecuniary distress is to have him understand that he ought to m1:ke his
arrows out of every kind of wood, and uot to disdain, without good reason, riches which lie at his very door.
When a uation has, as ours, a large population to nourish, it amounts
almost to a crime to deprive it of an element of food both economical
and agreeable. In ma~y cases, too, fishing for halibut would become a
useful auxiliary to that of the cod, and would increase its value.
Without dwelling further upon this subject, I think that an attempt,
at least, should be made to put the question to a practical test, on the
fishing-grounds of Newfoundland or Iceland. The .b ait used in catching the halibut, whose gluttony is proverbial, is composed of salted fa~h
of the herring order, of very little Yalue in America on account of their
abundance and inferior quality. They are the same us those used for
catching mackerel, and for manuring fields of lndian corn. A barrel of
bait, all prepared, sells at the rate of $1 or $1.50. It would be a very
easy matter to obtain it, and the French consul at Roston could send
it to Saint Peter's, if to do so were deemed advisable.*
Many persons may object, that if this subject were really as important as I suppose it to be, it would not have remained so long unnoticed.
But the truth is too evident to be affected by such reasoning. I do not
claim the merit of having discovered what might have been proved a
thousand times better by our consuls, or by any other competent person; but I have seen, I have handled, I have tasted, the flesh of the
halibut, and found it superior to that of very many fish which appear
in our markets; and, not being able to doubt the evidence of my senses,
I consider it a duty to publish the fact.
*It is unnecessary, however, to agitate the question of bait, since that used by the
Icelandic and Norwegian fishermen could be employed.
·

IX.-THE FISHING-VILLAGES, SNEKKERSTEEN AND SKOTTEBUP,
AND THE COLLECTION OF FISHING-IMPLEMENTS EXHIBITED BY THEM AT ELSINORE, DENMARK, DURING THE
SUM~1ER OF 1872 *
The fishing-villages, Snekkersteen and Skotterup, are situated not far
from the town of Elsinore, on the Danish isla,nd of Zealand, where the
sound is narrowest. The inhabitants are, with few exceptions all fisherineu · and entirely dependent on the sea for their living. The circinnstances under which they are obliged to gain their livelihood are somewhat peculiar, for, while the location of their villages offers in some
respects, great advantages for fishing, on the other band it presents difficulties which the greatest energy of the fishermen can scarcely overcome. The most important field for their operations is the narrowest
part of the sound where it widens on both sides like a funnel; and they
have consequently both the advantnges and disadvantages of being in
the very spout of the funnel, where enrything that is poured into it
must pass through. All the schools of fishes pass close by them, but
the powerful current, which, flowing sometimes this way, and sometimes
that, according to the wind, while it brings the fish to them, frequently
drives them just as rapidly away. Hence, here mpre than in many other
places the fishermen must understand how to seize the right moment for
their work. The large number of ships sailing by or riding at anchor t
proves useful to the fishermen, as they are by this means often enabled
to sell th~ir fish at a very high price. Yet their nets are often destroyed
l)y the ships or entirely carried away by anchors or oars. Tbe peculiarity of the location makes stationary fish migratory, a1id vice versa.
The haddock and :flounder are thus obliged to migrate, and though their
migrations do not extend far, they occur all the more frequently; while
the hornfish and other migratory fish are often compelled to remain,. in
tl10se waters much longer than is good for them. Thus many different
things are to be considered. by the fisherman in order that be may not
come too soon or too late with his nets. The more accurately be can
calculate the probabilities, and the more completely he is provid~d with
suitable nets for catching the numerous kinds of fish that pass the coast,
t,he more remunerative will be his labor.
It has not been possible to exhibit an the implements "in natura,"
hence the boats and great casting-nets are only shown in models.
1. 1.1'fodel of a transport-boat.-Tbe boat of which it is a model wns
"From Nordisk Tidsskrift for Fiskeri.
t On an average, 21,000 per annum.-[ Translat_or's note.]
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7 years ago, and has brought millions of genuine Snekkersteen haddock,
plaice, and eels to Oope1:1hagen. From 5 to 6 such boa.ts are continually
plying between Suekkersteen and the capital, and their numbers will
soon be increaseu by one or two more. During tbe wiuter of 1866-'G7,
one of these boats made 36 trips, and brought to Copenhagen 10,142
pounds of eel, 4~7655 haddock, and 2,995 plaice, which sold for a, total
sum of 4,264 D'anish rigsdalers, (one rigsdaler = about 50 cents, gold.)
These boats must be good sailers and must be built very solidly, of a
tonuv,gc of not more than four tons, and their price, corupletely•rigged,
is about 1,000 Dauish rigsdalers.
2, 3. llfodels of fishing-boats.-These are models of fishing-boats used uy
the fishermen of Snekkersteen and Skotterup. The two villages possess,
at present, 122 of these boats, and their number is constantly increasing
All · these boats were formerly built in Sweden and Norway, but now
they are ·built in the villages themselves, and are even exp.o rted from
there to Sweden . . These boats are constructed for fast sailing, and are
of all sizes. One of the largest size, built of oak, rnsts, with sail and
rigging, 300 Danish rigsdalers; while one of the smallest size, but just
as fast a sailer, can be bonght for 70 rigsdalers. No family has lesa
than two of these boats, while some own as many as six, the use of so
many different kinds of nets requiring that large number.
4. 1ltfodel of a casting-net.-,-This is the largest net used by the fishermen, an<l the original is from -80 to 200 fathoms long.
5, 6, 7. Prices of a casting-net.-.As such a net must be adapted to tl.Je
place where it is St;t, and as it must be placed in such a rnanuer that the
upper edge may reach.the surface of tl.ie water, while the lower touches
the bottom, the nets are naturally of different. length and depth. The
cost of such a net is about 700 rigsdalers. It is tarred yearly, and in
spite of this and the solidity of the work, it scarcely ever lasts longer
tlian 4 years, and even then it must frequently be repaired. There are
in Snekkersteen and Skotterup: 11 such nets, but they are seluorn an
used at the same time. The number of fish caught in these nets varies,
of conrse, in different years. Thus, two such nets caught, in the fall of
1871, 450¼ rigsdalers' worth of fish, while two nets caught, in 1861, 1,544-3rigsdaler ' worth. TThe casting-11et can be used only near the land, but
bere all those fish are caught that tra·rnl along the coast. The eels
often mauage to slip through the meshes, but for other fish, such as
herring, mackerel, bornfish, haddock, &c., this net pro,es a sure trap.
8. An eel-trap or bow-net for catching eel.-Notwithstanding the eel's
nimblcne , it is caught in large numbers iu this trap, hundreds of which
are set1 one row alongside of an other, from the shore to an extent of 7
fathoms. Emry fall an immense school of eels passes through the sound
from the outh. From tlrn middle of September till November, the eels
travel during tar-light nights; when wind and current are favorable,
but when there i. no moon, and the traps are carefully cleaned of all
ea-we d, the :fishermen may calculate on a rich booty. Great care i
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required, however, for tlle eel is very sly, and a few sea-weeds or a little
white stone at the entrance of the· trap is sufficient to drive it away;
aud i;f only one mesh be broken, or if it be ai little larger than the others,
we ma.y be sure tba,t the ~el which has been caught will :find the weak
place, and tail foremost, work his way out. Three kinds of eel pass
through the sound, and, strange to say, of two of these not one can ever
be seen by da;r at the bottom of the sea, while the third is occasionally
seen among the seaweeds.
9. Apparat,u sfor holding the eel-tr(lp, (bow-net.)-The eel-trap or bownet is an old invention, and is known and used throughout the greater
part of Europe. But, so far as we are aware, it is nowhere else placed as
it is here, owing, of course, to the peculiar locality. ·while, in many other
places, a pole is fixed at the bottom, to which the trap is fastened, they
have on the coast of the sound a special apparatus for this purpose
called "vager," which is laid before the traps are put in position, and
which remains at the bottom of the sea wlrnn they are taken out to be
drie<l.
This apparatus is not in the way of ships, as a pole might be; is
I
strong enough to resist any current; and enables the fishermen easily to
take the trap out and again place it in its exact position.
10. An eel-trap on its "vager," as placed at the bottom of th3 sea.-This
exceedingly practical arrangement dates from a very ancient period,
perhaps a thousand years back, as is proven by the technical terms
applied to its different parts, Danish words entirely out of use now, lmt
common at that distant period. Snekkersteen owns 680, and Skotterup
240 of these bow-nets. Like the casting-nets, they are never all used at
the same time, about one-fourth being kept as a reserve. Such a bow-net
complete costs from 17 to 20 rigsda1ers, and lasts from 4 to 6 years.
They are made either of flax or of cotton, and their manufacture is a
favorite employment of the fisher~families during the long winter evenings. The places where these bow-nets a.re set are sold by the government to the fishermen at a high price. The profits, of course, vary very
much. A fisherman, who kept an exact account, says, that in 1861, he
caught 352 rigsdalers' work of eels in 24 bow-nets; in 1862, 216 rigsdalers' worth in 30 nets; and in 1871, 197 rigsdalers' worth in 19 nets.
11. Bow-net for catching shrimps.-Tbe location is not favorable for
shrimps, and they are but rarely caught here as an article of food; they
chiefly serve as a bait for the haddock.
12. " Ullcen," a sort of net for catching shrimps.-Tllis is dragged after
the boat, in order to catch the shrimps, which are so deep in the ,vat.er
among the sea-weeds that the :fisherman cannot wade in and catch them
with13. The "lioven," an implement which be pushes before him. To this
branch of fishing belong also14 and 15, two different kinds of nets or" hoven "for catching shrimps.In winter the shrimps go into deeper water, (from 3 to 4 fathoms,) and
live among the masses of sea-weeds torn off by the currents and the
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storms. A sort of book is thrown out, by means of which large quantities of these sea-weeds are brought up, and the shrimps are shaken out
of the net into16. A little fish-trunk or caiif, (the shrimp-box,) where they are kept
alive till used for bait.
17. A pole called ''stampe" is used for stirring up the bottom of the
sea in or<ler to bring out the sand-worms which are also used for bait;
these are then caught with a sort of comb or catcher18. Called, in Danish, "krillen," the curl.
19. Trap for catching snails, also used for bait.
20. Herr-ing-ca.tcher, for catching herring for bait.
One may see, on auy winter morning, ·numerous boats, each manned
by one or two fishermen and provided with all the different kinds of
bait, leave the two villages for catching haddock. The fish, when
caught, are thrown into a tub filled with water, which must be con-·
stantly renewed, or into a sack-like net hanging outside the boat, for it
jg of the greatest importance to keep the fish alive. In its endeavors
to swallow the bait, the hook easily pierces the inner part of the gullet
and produces a fatal wound. Iii order to prevent this, the hook is furnished with a piece of tin soldered to it, often in the shape of a little
fish. This makes it heavy, and the fish can scarcely get it further down
than the gristly parts of the mouth.
The :fishermen encounter more difficulties in striving to keep the fish
alive than in catching them. During severe winters, when the sound is
covered with ice, the Danish fiRhermen do not put on skates as the
Swedes <lo, but merely wooden shoes with small spikes in the soles to
prevent slipping. Thus shod they start out dragging behind them a
sledge furnished with the :fishing-implements, their temporary house,
and its furniture. The house consists merely of a large sail and some
poles, and to put this up is the :fisherman's first work. He makes himself as comfortable in this tent as possible. He cuts two holes in the
ice, one for his fishing-line and one for the sack into which the :fish are
to be put. The sledge serves as his chair, the basket containing his
food and the tub containing the bait being so placed that he can reach
them without moving from bis seat. Thus he sits quietly for hours, and
returns l10me in tlie evening drawing the sledge, -whose load is uow
increased by the tub full of water containing the fish.
21. A fishing line icith the so-called '' tin-fish" attached.
22. A line for catcMng ichiting.
23. A line for catching mackerel.
It i intere ting to watch from the terrace of the ancient castle of
Kronborg, ornmandiog a magnificent view of the sound, the catching,
in the pring, of boru:fisb, which then pass through the sound in large
number on th ir way to the Baltic. Two boats always go together,
ach manned b four men, and a large net stretched out between tbe
boat . Ev r thing, apparently, is quiet; most of the fi hermen seem to
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be asleep with the exception of the two standing on a board stretched
across the boat to keep a lookout. Everything, however, is prepared;
the oars are in their places, and the stones are prepared, which are
thrown into the water for the purpose of chasing tbe fish into the net.
The two men stand on the board motionless as statues, straining their
eyes to see in the distance the faint and indistinct shadow appearing
on the surface of the sea, occasioned by the ~pproach of a school of fish.
For hours they may be observed standing thus, unmindful of wind and
weather. Suddenly one of the men raises his arm, and immediately,
but silently, every man is at bis post. He burls a. stone a great distance, then another, constantly nearer in order to drive the school
toward the net. Now the fish are inside the bay forformed by
the net ''Row!" is ·the order given, and the oars dip into the water.
The former silence is now changed to a scene so wild and picturesque
that one would scarcel~Tbelieve that all this commotion is only produced
by some bornfisb. All are on the alert, and every order given by the
commander is executed with the greatest swiftness and precision.
When the boats have approached each other, and the fish are consequently entirely surrounded, but by no means caught as yet, the net is
carefully drawn togetlter, so that the inner space becomes smaller and
smaller. The fish now try to slip out beneath the boats, but the :fishermen are at their post, and by shouting and splashing they chase the
frightened fish back. After such unsuccessful attempts to escape, the
whole school frequently turns the other way, puslling with all their might
against the net. This is the moment for which the commander has been
eagerly waiting. "Draw together!'' he shouts, aud with a desperate
puU the net is entirely closed, heavy with the splashing fish, and is soon
drawn up into the boats.
There is, of course, the greatest difference in the number of fish contained in different schools. Sometimes there are only a few, and, at
other times, one school will more than fill two boats. In this latter case
the contest becomes more animated, and to a person who sees it for the
first time it looks like a desperate combat between the crews of the
different boats, never failing to attract a large number of spectators.
The most animated. spectacle is presented when the fishermen make .
the so called " Hage-stretch," i. e., when they are forced by the current
past the promontory called" Hage," in order to catch tlle fish which
are just being driven back from the south. The boats shoot through
the foaming waves wit.11 fearful rapidity, and it requires a great amount
of skill, strength, and courage to obtain a favorable result. · One little
mistake, an order given or executed too soon or too late, is sufficient to
frustrate the whole scheme. To make this -stretcJ:t is therefore considered the crucial test for all fishermen on the coas~, and unless one has
accomplished this feat he is not esteemed very liigllly by his comrades•
.Affairs become still more complicated when there are two schools coming on at the same time, for if one turns to the right, the other is sure
12 F
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to turn to the left, and it requires the utmost attention of the fishermen
to make sure of either.
24. A net for catching hornfish.-lt costs, when new, from GO ·to 80
rigsclalers, and can be used for five or six years if kept in carefnl repair.
25. A. model of the preceding net, showing in what manner it is placed
in the water.
Toward fall the born:fish returns from the Baltic and travels through
the sound toward the North Sea. They can then no longer be caught
in the same place and in. the same manner as described aboYe, for they
are spread at this season of the year over the whole sound. The whole
coast of Zealand, south of Kronborg, is now closely packed with large
nets, and the fish are not chased by men alone, for a large number of
porpoises are all day long busy in securing their share of the booty.
These porpoises appear in August, and chase the hornfish wit.h the
greatest zeal. They are not at all shy, and they pursue the fa;h close up
to tlie boat, so that they can easily be caught. Their :flesh, however,
cannot be eaten, but they prove useful, inasmuch as they actually assist
the fishermen in the chase for the fish. Special nets, called in Danish
"nedgarn," are used for this kind of fishing.
26. One of the above-mentioned nets, ('' nedgarns.")-At night the fish
will enter this net very readily, but by day they are very careful to avoid
it, and now comes the porpoi8e in its useful capacity of hound. But
for these animals the fish would remain at the bottom of the sea below
the nets. The fisherman rows toward the place where tlle porpoises are
seen and where the hornfish leap out of the water. Here he casts bis
net and lies in ambush like a spider. Suddenly a rushing sound is
heard; it is a school of hornfish jumping toward tLe net on the surface
of the water. Behind them is the porpoise cbasing them, now shooting
along under the surface with incredible swiftness, now leaping out of
the water, and not infrequently casting up sorne·fish or holding one in
its mouth. Sometimes it turns a somersault, but, for tl.10 most part, its
large body falls straight back into the sea, splashing the water in all
directions. The school of fish turns directly into the net, and only those
that leap over it manage to escape and the fisherman gather~ tlie fish
caught in the net and makes it ready to receive ~mother school. When
the weather is favorable and the porpoises are lively, this chase is Yery
amu ing. Porpoi es, like trained dogs, never touch a fish that is caught
in tlte meshes, and with the most admirable dexterity they avoid tear.
ing the net in their bold leaps. 'Jbe porpoise is often seen swimminl')"
patientlj- alon o- ide of the net waiting for a fish to fall off; but should
it bee er o bungry it would ne'Ver think of plucking off one by it elf.
lt is therefore con i<lere<l a a friend by the fiRbermen, and none of them
would e,er venture to injure one of these animals.
27 and 28. Nets for catching herring.-Tbese nets are of different
depth, but all equally long. They are twice as long as tlle common net
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and can be divided into two parts. Snekkersteen owns 140 such nets,
and Skotterup 40. They cost from 16 to 20 rigsdalers each. A hornfish-net costs from 12 to 16 rigsdalers, and the two fishing villages own
about 50 of them. Of mackerel-nets Snekkersteen own 130 and Skotttirup 54, the price of these, being from 10 to 1G rigsdalers each.
29and30. 111ackerelNets.-Theso-called "small nets" play an important
part in the fishery on this coast, and they are consequently manufactured
of many different sizes to suit all circumstances. They are twice the
usual length; and can be separated into two parts. "\Vhile the -poorer
fishermen do not possess any casting-nets or bow-nets, there is not one
of them who does not own several "small nets.'' They are used all the
year round fur haddock, :flounders, turbots, dabs, &c. Salmon or sturgeon are sometimes caught in them, and occasionally a lobster or crab
finds his way into them; perhaps a mackerel, and even wil~ ducks; and
more rarely yet a porpoise, which becomes strangled in the meshes from
want of air.
31 to 41. ''Srnall-nets" of different sizes.-Tbese cost about 8 rigsdalers
each. Snekkersteen owns about a thousand of them, and Skotterup
two hundred and fifty.
During the summer the fishermen east their nets for plaice in the
neighborhood of the island of Ilveen, (about the middle of the sound.)
The fish caught there are of a -very superior quality, and often very large.
Some have been caught weighing 10! Danish pounds, .(1 Danish pound
is equal to 1.101 pounds aYoirdupois ;) and fish weighing from 4 to 6
poundt, are frequently caught. Turbots are also often taken here, the
largest, as far as known, weighing 30 Danish pounds. These fish are
sold almost exclusively in the Elsinore market or to the ships lying at
anchor there. The fisherman rises very early in summer-time, mostly
between 1 and 2 o'clock, a. m. Ile first- obserTes the weather, anu if it
be favorable lrn hurriedly dresses and hastens <lown to his boat, for the
fish must be in the Elsinore marke.t. as early as G o'clock. He is soon
in his boat, and speeds swiftly toward the place where the nets have
been cast the previous day. While one of the fishermen plies both oars,
the other draws in tbe nets. Others are cast out immediately, and, rowing rapi<lly, the boat soon approaches the coast again. There his wife
and chil<lren meet him, help him to draw the net on land, and to take
out the fish and sort them. In a few minutes they are packed on a
wheelbarrow and one of the fisherman's children or bis wife wheels them
to the market, and at 7 o'clock a. m., not a fish is to be had.
As soon as the nets are dry they are mended, stretched out on poles,
and loaded down with stones, to prevent the wind from carrying them
away, so as to lJe ready for the next day's work. All this keeps the
fisherman and Lis family busy during the dny. Every now and then
the nets are boiled in lye or tree-bark, with an addition of soda or potai;;h.

42. The so-called "kvistelcjveppe," a sort of switch or broom, is a very
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practical implement for freeing the nets of rubbish, which they invariably bring up with them from the water. It requires some skill and
practice to use this too], but it cleans the nets much better than any
other used for that purpose. Strange enough, this useful implement
is scarcely known outside of Snekkersteen and Skotternp.
43. A. net for catching porpoises.-This is but seldom used, and there is
only one such in the two fishing villages. Most fishes of the flounder
kind are caught in "small nets," but the halibut proves too large for
these. This fish is therefore caqght with special halibut-hooks, (called
"bagger " in Danish,) or with lines. All along the sound, nearer the
Swedish than the Dauish coast, there is found a very considerable depression of the bottom of the sea. From Helingsborg, the Swedish town
opposite Elsinore, the fishermen call this great deep "f3kraepperne.''
This seems to be the favorite resort of the halibut. In summer one may
also find there large haddocks and skates. The fishing in these waters
pays Yery well1 aud most of the fish caught here are brought to the Co~
penhagen market.
44. A. number of halibut-hooks.
45. A halibut-line.
40. Different spcciniens of haddock-catchers, (Danish, '' torskepilk.")-ln
fishing in the ' 1 Skraepperne '' the fishermen are oftc:m obliged to make
use of this instrument for want of bait, but it is not a favorite with
them.
47. A. flounder-net, ready to be cast out, or, as the Danish technical
term has it, to be "stone<l." By holding tbe split peg with one hand,
and throwing out tbe stones with the other, the net is laid without much
trouble, ancl, sinking to the bottom, places itself in position.
48. A buoy; a so-called lierriug-buoy.
4D. A grapple, or anchor.
50. A claw.-,Tbese are of many different sizes, and are sometimes
used as anchors, but more frequently to search the bottom of the sea
for nets and other objects that have been lost.
51. A jisher-buoy.-Iu the sound, where the shipping, the current, and
large ma ·es of seaweeds all prove injurious to the l>uoys, tllis kind,
simple a it look , bas proved the most effectual in diminishing all these
cau e of injury.
52. A net-trnugh.
53. A. hundred claws, "baggers,'' ready for being cast out.
54-. A hundred cleft claics, hung up for drying. Of these the two fishing villag po '· s an cn<l les number.
55. An eel-iron .-.A sort of spear for spearing eel, which, however, ia
but el<lom u ,a.
56, 57, and 5 ', Diffc,·ent kinds of caufs.
50. Tools for man1.tfactnring nets.
60. Apparatus fur iceigldng eels.
(H. A catcher.
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Nearly all these implements are made by the fishermen themselves.
The women spin and the men bind them ; small children even as,s isting
in the work.
The amount of· material, however, is so large, and requires so much
repairing, that the fishermen and their families cannot do all the work
alone, so that there is enough work left for the poor and old . folks of
the villages. The considerable expense required for the material and
its repairing, consumes, of course, a large portion. of the fishermen's
annual income, so that they can not save much money. Still they suffer
no want, and are enabled to keep up with the age, being decidedly better housed, fed, and clothed, than their ancestors.
Local influences have tended to make the fishermen of Snekkersteen
and Skotterup better educated than fishermen generally are. Living
close by the sound, the great European highway, they have learned
much from the many foreigners of all nations, with whom they come in
constant contact. They are enlightened and liberal in their views and
possessed of a strong feeling of independence.
As far back as the year 1745 they established among themselves a
society for the relief of the sick and the burial of the dead. It is interesting to see from the old account-books of this society, that the majority of the members, who were only simple fishermen, could write and
cipher, some of them even very well, and this at a time when such
learning was not often found among the poorer classes.
Much could be done to increase the value of the fisheries of Snekkersteen and Skotterup, both in the way of new methods and more
modern implements. But what is particularly wanted is a good harbor.
Such a harbor would cost from 6,000 to 8,000 rigsdalers. The ministry
of the interior bas appropriated 1,000 rigsdalers for this undertaking,
the district council, 800; and many private individuals have made contributions. The work was begun last spring, and there is every prospect that these · two flourishing villages wm ·soon possess an excellent
boat-harbor, and have it free of debt.

X.-ON THE HERRING, AND ITS PREPARATION AS AN ARTICLE
OF TRADE.*
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In the sea which surrounds the Scandinavian peninsula, several kinds
of herring are found differing in size anu fatness . . These are caught on
certain parts of tlrn coast, and afterward brought into the market
un<ler different names and prepared in various ways. Throughout the
whole of Sweden, there are found in the market Norwegian herring,
Graben herring, Ludd herring, fat herring, Goteborg or Bohuslan herring, Kulla herring, anchovies, small-herring, spiced herring, &c. All
these articles of trade are prepared from two kinds of fish, viz, the herring properly so-called, ( Clupea harengus, L.,) which in the Baltic is
named" stromming," and the sprat or small-herring, ( Olupea sprattus, .L.)
The former, both in its natural state and as an article of tra<le, is found
in much larger quantities than the latter, which is caught only in comparatively small quantities, and prepared ~ostly as anchovies. As the
strornming is nothing but a variety of the common herring, as will be
shown in the course of this article, the term "herring," or" common herring,'' is used both ~·or the herring of the Western Sea, (Atlantic and
Kattegat,) and the herring of the Baltic, i. e.,.the stromming. Tlrn sprat
is at first sight distinguished from the herring by having a smaller
head and the lower fins placed more toward the front of the body. Its
belly is, moreover, sharper and furnished with serrated scales, which are
not found in the common herrin·g.
The common herring, which on certain parts of the coast is eaten so
ex tensively, has its proper home in the North Sea and the Atlantic, but
is also found in the seas connected with them-the Kattegat and the
Baltic. Like other animals and fish, the common herring has undergone, in course of time, in the different parts of the sea and bays
where it lives, various changes as to size, fatness, &c., and which are
* Nagra ord om Sillfiske samt om Sillens eller Strommigens ratta beredning till haudel svara: in Tidsskrift for Fiskeri. U dgivet af H. V. Piedler, og Arthur Feddersen.
6te Aargang. (Kjobenhavn. Jacob Erslevs Boghandel. 1871.) pp. 63-80.
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cbieflv to be accounted for by the difference of food in the Atlantic,
tile I{attegat, and the Baltic, differing even in different parts of the
Atlantic and the Baltic. We :find, therefore, that every part of the sea,
and even different bays, have, so to speak, their own peculiar kind of
herring, which certainly do not belong to a different family, but which,
nevertheless, can easily be distinguished as belonging to a different
kind, by certain peculiarities due to the locality. Thus, there is found,
e.g., at certain seasons of the year, in some bays of the Baltic, a larger
kind of herring, which can easily be distinguished from that which lives
and spawns on the outer portion of the coast; and the herring found on
the coast of Dobuslan, (the west coast of Sweden,) and in the bay of
Christiania, differ greatly in size from those of the west coast of Norway, &c., &c. While this circumstance has, to a certain extent, given
rise to the different ways of preparing and naming the herring as an
article of trade, it affords the means of forming conclusions as to the
herring's manner of living, and also as to the imprornment of the herring-fisheries in the future. Many a fisherman, even in our days, believes what formerly, before science shed light upon· the subject, was a
common opinion, that the herring only accidentally came from remote
portions of the sea to the coast where it is found, and therefore thinks he
acts "Tisely in making use of this accident for catching as man,y as possible; or, in other words, to :fish with implements however destructive
to the fish. Since experience, however, has shown that one can never
catch Norwegian herring on the Bohuslan coast, Kulla or malmo herring
on the Bleking coast, (the south coast of Sweden,) and Gottlam herring
near Ostgota, &c., &c.; and since the discovery has been made of the
time and place where the herring spawns, and the mode and place of living of the ten<ler young, it will become evident that the herring, Jike the
salmon and other kinds of :fish and animals, has certain distinct limits to its migrations and certain definite places which it frequents in
larger num l>ers, for the purpose of spawning. '.In order to perpetuate
good herring-fisheries on the coasts with some reasonable hope of success, fishing must be conducted in such a a::anner that only a portion of
the tribe which bas its spawning-place in a certain bay be caught, and
that the young deposited on the coast or at the bottom of 'the sea be
spared.
In several places on the Baltic and the Atlantic, people have suffered
severely for t,heir recklessness in conducting the herring-fishery, and
e pecially with regard to the preservation of the young. Thus, observation made during several years have show.a that the dying out of
the fi ·h ba in no mall degree contributed to the almost total decline
of the great b rring fl heries in BobusHiin, which, I am sorry to say, have
not yet be n revi rnd, chi fly because, as soon as some younger herring
appear, the ' ar.l caught with narrow-meshed nets. For many year the
herring w r accu, tomed to approach Bredsund, in Norway, but cea ed
to appear a. oon a people began to use nets. To take a nearer exam-
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ple: not long ago the herritig went into Braviken (a bay on the eastern
coast of Sweden) as far as the mouth of the Mot.Ila River, and nets were
placeu near Lossingsskar and Botilshast, where f"lonsiderable quantities
of fish were often caught. The fishermen in the village of QuillingP,
then used the same large nets which are still employed by the inhabitants of Quarse, (both villages on the east coast of Sweden.) But b~'r a
reckless use of the net during spawning-time, the whole trille of herring
has been caught; the herring has ceased to appear there, and the fishermen draw but empty nets. In many other inlets on the Baltic the
herring has entirely disappeared since excessive net-fishing has been
introduced.
With this trustworthy experience as a guide, it wiJI be evident to
every one bow important it is, if the very existence of the :fisheries is
not to be destroyed, to follow certain rules based on the nature and
habits of the fish.
To enable the fisherman himself to decide, in cases of necessity, what
ought to be done for the improvement of the herring-fisherif's, (beside
those regulations which possibly may be fixed by law,) some further
information must be given regarding the herring's nature and mode of
living.
The herring is a gregarious fish, mostly found in large schools, especially at the time when he approaches the coast, which be does regularly
at certain seasons of the year, partly for the purpose of ·spawning and
partly to seek food, or to " bathe" in calmer waters · before and after
spawning.
Duriug winter the herring is found in the deep sea outside the coast,
where he has spawning-places; but even during this period he visits
the deeper gulfs, and thus keeps moving as during summer. This is
proved by the fact that it can be caught in the Baltic during winter with
nets laid under the ice at a depth varying between 5 aud 24 fathoms,
aqd even with seines la.id in the fjords and bays at different dl'pths.
During its migrations to and from the coasts, as well ns during its stay
in the .depths of the open sea, the herring keeps alternatPly near the
surface of the water and at the bottom. These changes, it is thought,
are occasioned by the temperature of the water, by the different currents, and by other like circumstances. Our experience in this respect
is as yet too limited to deduce safe conclusions as to the depth at which
the herring may be found at the different seasons of the year. The best
plan for the fishermen, therefore, is to ascertain this by experimenting
with nets at various depths.
The spawning-time of the herring occurs at different seasons in the
sea where this kind of fish is found. Even the different species of herring, living in the same sea, have different spawning-times; and of the
same species some spawn earlier and some later in the season; this latter circumstance being probably occasioned by difference of age, by the
slower or quicker development of some fisll, &~.
·
.
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In the Baltic, tbe herring spawns partly in the spring and partly in
the summer, and is therefore called spring-herring aud summer-herring.
In the soutbern portion of the Baltic, the herring continues to spawn till
about the middle of October, while in the northern portion the spawning
season closes in August. The spawning occnr., partly outside the coast
on elevations of from three to fifteen fathoms from the· bottom of the sea,
and partly in the fjords (gulfs) nearer to the main land, particularly in
places where the bottom of the sea is thickly covered with sea-weeds.
Tbe spawning process goes on very rapidlr, as the school only keeps together at the bottom probably from five to six hours. The spawn is
dropped on sea-weeds, stones, sand, and similar objects, where it remains.
The development of the spawn takes a longer or shorter time, according
to the temperature of the water.
In May, when the water is cool, it takes from fourteen to eighteen
days for the spawn to develop, while in July and August, when tb e
water in the spawning-places usually has a temperature of from 14° to
15°, Reaumur, it requires only from six -to eight days. The young herring, which is smaller and more transparent than the young of most
otlrnr fish, (and on this account difficult to distinguish,) is a little more
than one-quarter of an inch long, and has, till about eight days after the
development, a residue of the yolk remaining obliquely across the belly,
which, at first, greatly impedes its movements. Only when the young
herring has lost this so-called "beJly-bladder," does it begin to swim
arouncl, to collect in schools, and seek food. It is difficult to determine
the growth and size of the young herring until it reaches a certain age,
especially as all the young ones have not the same ability to gather food,
on which circumstance the development of course depends.
Attempts have been made to raise young herring by having them
inclosed in small basins, but they have never lived longer than about.five
weeks, at which time their length was about one-half of a decimal inch.
During the whole first year of its existence, the young herring is found
in its spawning p!ace both outside the coast and inside the fjords. Young
herring about one common inch in length may be supposed to be abou t
two months old. At the age of three months, their length is about an
inch and a half. All the fins are fully developed, and the whole shape of
the body resembles that of the mature herring, so that it can easil_y be
recognized as the young of this fish, which before that time is somewh at
difficult. From compari ons made with the young herring founcl in the
spawning-places, it is safe to assume that those of about 3 inches in
length found in the spawning-places in spring are of the preceding
year' µawning, and, therefore, about one year old. Yonng herring from
5 to 6 inches in length, which are often caught in nets, are probably
only two year olcl. In ti h of this size the roe and the milk begin to be
tolerably de eloped, and when the fl h has reached t.l..ie length of 8 inche
and the age of about three years, it is capable of pawning.
The food of the young, as well a the grown herring, consist chiefly
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of small crustaceous animals, invisible to the naked eye, which are found
in enormous quantities in the sea, both in shallow and deep waters. In
passing sea-water through a straining-cloth, great numbers of these
small animals will be found. Their quantity, however, varies at different seasons,during a change of temperature, and at different depths. This
might possibly explain, to some extent, the appearance of herring at different depths. In summer these crustaceous animals are found nearer
the surface of the water, and at this season the herring is also found to
swim comparatively higher. Like other fisl1, the herring abstains from
food some time before and after spawning, and its stomach is foerefore
generally found to be empty at this time. But after spawning it begins
to eat again, and gradual1y regains the strength and fatness which it
seems to lose during that process. Tllis explains the fact that at some
seasons of the year tbe herring is leaner than at others.
About two months before spawning, the herring may generally bo
considered the fattest and best. This fatness continues until spawning
is over, when the fish becomes lean and thin, and not fit to be caught.
The herring, after spawning, usually migrates to the deep sea to seek
food, and does not rnturn till it has again gained in flesh and strength.
That the herring, like other kinds of fish, as soon as the spawning-time
approaches, again seeks the spot where it was born, is proved by the
circumstance, mentioned above, that certain easily recognizable tribes
or kinds of herring spawn-every year at a certain time and at the same
place. That during one year it appears in larger numbers in one place
than during another, has doubtless its cause in the change of temperature, curreuts of the sea, and similar influences, which may even occasion the entire absence of the herring from certain bays in some years.
Cold and inclement weather, during spawning-time, often destroys almos-t
the whole breed of one year, so that, naturally, for some yea.rs to come,
the kind of herring, in places where this has happened, will be very
poor. These, and · other causes on which the development of herring
is dependent, are, however, as. yet so little understood that nothing
de.finite can be said about them. But, on the other band, it is well
known that man himself can destroy the herring in a bay of the sea
by catching the whole tribe, both old and young, in large nets, thereby
also destroying the spawning-places.
It has already been stated that certain kinds of herring, particularly
the larger ones, spawn nearer the land, on a bottom overgrown with
sea-weeds. If this bottom is made unfit for spawning, by taking up or
destroying the sea-weeds, either by nets or in any other way, the herring is, of course, obliged to seek other and more suitable places, and:
consequently, deserts those inlets where formerly it came regularly.
By experience gained in Bohuslan and other places it is proved that
the herring is extremely sensitive in this respect, and deserts old spawning-places ~ntirely if their character is changed. ·
Every one, therefore, who desires ~o keep his herring-fishery in goou
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condition, ought to be very careful not to change the nature of the
spawning-places by disturbing the vegetation, or by casting refuse and
other matter in to the water.
·
From what has been said concerning the herring's nature and mode
of living, it will be evident that, in order not to risk its annihilation,
destroy the young, and disturb the . spawning-places, it is best not to
catch the fish with nets during the spawning season, but to use the net
only during those portions of autumn and winter when the herring seeks
the deep water in the inlets; while one can catch herring in seines without danger at every season of the year. This mode of :fishing is, in the
long run, the most advantageous in every respect.
If the herring-fishery, ~owever, is really to become. remunerative, it
is necessary not only to find a good market for the fish, but also to prepare tlle fi sh in the proper manner.
As it is frequently impossible for :fishermen to sell the fish immediately on being caught, it is of the utmost importance for him to have a
knowledge of the best method of preparing it for the trade, particularly
in our time, when the vast improvements in the means of communication permit the acquisition of the necessaries of life .from the most remote localities, so that every one is obliged to strive, by a constantly
improved preparation of his products, to procure and maintain an advantageous market for them.
In consequence of more rapid communication, the heqing of the Baltic
can be sold with profit not only at home, but also in those distant regions
to which, in former times, exportation was impossible. The preparation
of the herring must, of course, vary according to the place where it
finds its market, as there is a demand for different kinds of herring in
different localities. The various methods in which the herring js prepared, so as to secure the best market, are at present the following:
1. The common salt Baltic herring, to supply the demand at home,
and in the German ports on the Baltic.
2. The so-called "delikatess" or extra-fine herring prepared in the
Norwegian arnl Dutch manner for home consumption.
3. The so-called spiced herring, for home and foreign consumption.
The choice of any one of these three methods is determined partly by
the fat,n ess and condition of tlie fish, partly by the ease or difficulty
with which buyers are found for one or the other kind, and partly by
other considerations. Tlie fat herring, which is sometimes caught in
summer or autumn on certain coasts, is, of course, best suited for the
finer kind of trade-herring, i. e., the extra fine herring or the spiced
herring, while the common herring is best suited for the common salt
herring, ob ervrng, however, in its preparation those rules which are
indispensable for obtaining a good article.
In the preparation of every kind of fish, the most important rule to
be ob . . crv u i ·, to bring the fish, as soon as po. sible after caught, in
contact witll tile salt; and special care must be taken that the fisll, be-
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fore it is salted, is not too much exposed to the heat of the sun, for this
soon spoils it. In summer, therefore, every boat ought to lJe furnished
with sufficient tarpaulin to cover the fish while returning home. It is
also very useful to have in the boat a large tub or vessel with crushed
ice, in which the fish should be placed immediately after it is caught, as
this keeps it quite fresh until salt can be applied. Those fish which
have been brought to market fresh, and exposed for some time to the
sun, cannot be used for salt fish, since, as a genernl rule, the fish are
more or less injured while being transported to the market. Another
important rule in preparing any kind of fish is to preser {e the greatest
possible cleanliness. Oare should be taken not to let fish-refuse or other
objectionable matter lie around in the salting-houses, or in the tubs or
vessels used for salting. Old brine, which is full of slime, blood, or other
little particles, must never be used for salting, as a foul, disagreeable .
taste is apt to be thus imparted to the fish. Another very important
consideration in the preparation of fish is the quality of the salt used,
for it is not only necessary to have a loose, strong, and llard. salt, which
is best suited for preserving different kinds of herring, but a prime article must be used. Salt that has suffered from sea-water, or that contains
impurities, ought never to be used.
1

!.-PREP.A.RATION OF COMMON BALTIC HERRING FOR CONSUMPTION IN
SWEDEN .A.ND IN THE GERMAN PORTS ON TIIE B.A.L'l'IC.

In the salting of herring, as at present carried on by the .fishermen on
most parts of tbe coast, two mistakes are frequently made: first, salting the fish too much; and secondly, pressing it too bard. It is very
important to prepare the fish in such a manner as to keep for a long
time without spoiling. It is likewise important for the merchants to ·
secure well-packed barrels. But both these advantages may be gained ·
wit-hout producing a fish entirely saturated with strong salt, or made
so thin by pressing as to lose all its natural fat and only taste of salt.
In many places the fish are pressed so hard into the barrels that they
form a thick: mass, from which the brine soon flows off, leaving the
fish dry and rancid, and by no means . pleasant to the taste. Even
if the fish are to be sold in one place, a precisely similar mode of preparing them is by no means to be recommended. And although no
one can prescribe rules for preparing fish or producing an article which
w.ill satisfy many different tastes, especially as one buyer cares little for
the flavor or fatuess of tlie herring, but only for its weight, while with
another the case is just the reverse, most buyers nowadays endeavor to
secure a well-flavored article, which is also carefully packed. The mode of
preparation given below has been tried for a number of years in the
best salting establishments in Gottland and on the southern coast of
Sweden, and fish preserved in this manner will nen~r fail to find a ready
market.
In the preparation of the common herring1 St. Yves,, (Setubal,) Lis-
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bon, and other strong kinds of salt ought to be used, but Cagliari salt,
and other looser kinds of English and :B"'rench salts may also be employed, especially if the fish is intended for immediate consumption.
The salt must be somewhat crushed so that the larger crystals may
melt in the brine, and the salt thus come into contact with the meat of
the fish ~s much as possible.
As salt herring are mostly exported to distant places, and during
their transportation in ships are exposed to injury from contact witli
heavy freight piled upon them ; and as, even on railroads and wagons,
they run the risk of being somewhat roughly h~ndled, they ought to be
transported only in tight and strong barrels, firmly hooped, so that there
:may be no danger of the brine escaping. It may be well to mention here,
that a leaky barrel of herring is not worth one-fourth the price of a sound
barrel. As soon as the herring are taken froru the net, they ought to be
thrown into vessels filled with pure and clear brine. In no case ought
so many herring to be put into a vessel as to cause the upper layers to
press too hea-vily on the lower ones. If the number of fish caught is
very great, a larger number of vessels ought rather to be emptoyed.
After the herring has thus been brought into immediate contact with
the salt, it is, after a while, taken out to be cleaneLt, in which process
care must be taken to remove the entrails and gills, but not the roe and
milk. Every :fisherman knows how to do this. After the herring has
been cleaned, it is again placed in another vessel filled with pure brine.
When · all the fish have been cleaned, or while the process is going on,
the cleaned herring are taken out of tlle brine and washed in fresh and
pure sea-water, and then placed in small bask~ts with wood-shavings at
the bottom, so that the water may drain off. The fish are then sprinkled
with salt in the following manner: They are placed loose in a llarrel,
together with crushed salt, the proportion being 3 gallons (kappa) per
ba.rrel, (tnnna,) of about 4 bushels. In every layer the fish and the salt
are stirred so as to mix properly. After twenty-four hours, the fish are
again taken out of the salt and placed in baskets, so that the briue may
run off. This process is :finished in about an hour, and the fish are tlJen
properly packed and salted in other barrels, arranged in layers, with
the back downward, and.crushed salt placed between every la.yer, reckoning about 5 gallons to every tunna, (see a.bove.) When the barrel is
full it is exposed. to a slight pressure, so slight that the fish is kept
under the brine, but not so heavy as to cause the fat and juice to
exuJe from the :fi ·h into the brine, since this would injure their flavor.
The barrel are left stan<.ling open in this state for some time, (about
two or three <la.) ,) and as the mass of the fish sinks down, new layers
are placed on tbe top. When, after some <lays, the sinking of the .fi 11
may be con i<.lered .finished, the barrels are filled up and closed. Emry
fourteentll da , at least, these barrels ougllt to be gently rolled al>0nt
and turneil up and down, so that the brine may penetrate tho whole
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mass. Before the fish are to be shipped, the barrels must he examined
again, and if any further siuking is noticed, the barrels are filled up
with fish for the last time.
The brine, which during the filling of the barrels, flows over, as well
as that which is obtained during every salting, may be put into those
vessels in which the fish are placed immediately after being caught, and
· where they are kept during the cleaning process. It is, however, important that such ohl brine be exchanged for new after it has been
once used and has become filled with impurities.
To salt fish, as is done in the province of Ostergot1and, ·with 9 gallons
of salt per tunna, is not advisable, because then the fish is pressed
too bard and salted too thoroughly. After it bas been sprinkled with
salt all that is req aired is 25 gallons per tunna, and for this purpose the
fish ought to be placecl immediatelJ in the barrels ancl not be pressed
more than is absolutely necessary for the proper filling of them. In the
province of Norrland it is customary to let the herring lie uncleaned in
the brine for twenty-four hours; and, moreover, to use brine which has
been often used for the same purpose. Tbat this mode is objectionable,
and that the herring ought to be cleaned as soon as possible, will be
evideut from what has been said above.
In Carlskrona, south coast of Sweden, it is customary to use only 1
gallon of salt per tunna for sprinkling the fish, and then to salt them
with 7 gallons per tunna. This method cannot be recommended, as
the fresh fish, if they have absorl)ed enough of the l!rine, do not require
. as large a quantity of salt as 7 gallons per tunna.
The :Ualtic herring, prepared in the manner explained above, find a
ready market, not only at home, but also in foreign ports on the Baltic.
The price paid for herring differs of cou~se in different years, l>eing
partly regulated by tbe quality of the fish and partly by tbe price of
N orwegiau and other foreign llerring. In some years, when the herringfishery both in Norway and Sweden bas been good, the fishermen can
scarcely clispose of their fish at home at such a price as to fully remunerate them. It is, therefor~, advantageous to seek a foreign market,
and prepare the fish accordingly. German ports on the Baltic, especially
Stettin, Stralsuncl, and some others, afford, at certain seasons, a very
good market for the common ~altetl herring. The most profitable season·
for selling herring iu these places is from midsummer to the beginning
of September. The :fish intended for exportation to Germany are pre
pared in the ahove-mentioned manner, but ought to be very carefully
packed in good sound barrels, not in barrrls (" tunna ") of the same ·,
size as in Sweden, l)ut somewhat smaller, such as are used in Bornholm
and on the German coast. In Stettin, such lJarrels, if the fish are sound
and well packed, l>ring from 13 to 21 riksdalers, (1 riksdaler, sih·er=
about $1 currency,) which is a very good price, considering the fact
that these barrels are much smaller tha,n the Swedish ones.

192

REPORT OF COMMISSIONER OF FISH AND FISHERIES.

IL-PREPARATION OF EXTRA-FINE HERRING FOR HOME CONSUMPTION.

It is well-known that Sweden annually imports a considerable quantity of Dutch and Norwegian herring, which are partly sold in barrels,
(" tunna,") but mostly in smaller vessels (" fjerdingar,"*) for household
use among the better classes. Experiments have proved that tlle large
and fat Baltic herring, which are caught in several places on the Swedish coast1 can very easily be prepared in the same manner as in Holland
and Norway. In this way an article is produced which, although perhaps not in every respect equal to the foreign herring, nevertheless
resembles it very closely, and therefore finds a ready market at a profitable price at home, and this all the more since the Swedish extra-fine
herring can be furnished at much less expense than the foreign.
The term "extra-fine herring" (" delikatess-sill ') implies that it
is not an article for every-day use. It ought, therefore, to be put up in
smaller kegs than the common herring, such as the "°{jerdingar," (see
above.) As a matter of course the extra-fine be.r ring must not be salted
nearly as much as the common salt-herring, because the fine flavor which
ought to distinguish it would thus be lost. As a consequence it can.not be kept as long as the common herring. In preparing the extra-fine
herring, looser kirids of salt ought to be used, those that are milder,
finer, and more easily dissolved, such as Liverpool salt, Liineburg salt,
Cagliari salt, &c.; the best on the whole being Liineburg salt.
Preparation of extra-fine herr-ing after the Norwegian manner.-The
fresh-caught herring are placed, during the cleaning-process, in pure
brine. Some, in cleaning the fish, take out only the entrails; but it is,
1n all cases, best to take out both the entrails and the gills. As soon as
they are cleaned they are placed in layers in kegs, the back down ward.
Between every layer salt is put, reckoning about six gallons to one
"tunna;" salt also being placed on the top of the uppermost layer. As
the layers gradually sink in the keg, others are put in. After about six
days, an opening is made with a stick between the mass of herring and
the si<le of the keg, into which salt is poured, and the keg then closed.
Before ·hipping them, the kegs are all examined again and filled up, if
necessary, in the same manner as mentioned in the preparation of the
common salt-herring. If sufficient brine has not formed, a small hole is
bored in the side of the keg, pure brine is poured in, and the hole closed.
It is well, too, frequently to roll and turn the kegs. Herring prepared
in tlli manner h}we kept quite good and fresh for six months.
Preparation of the Baltic herring after the Dutch manner.-Fresh and
fat Baltic herring are put, immediately on l>eiug taken out of tbe water,
into a keg iu mall quautities, and frequently stirred for at least an hour
with fine-cru hed Liineburg salt. Then the fish can be cleaned as described aborn, or without being cleaned, placed in kegs in lasers, with
fine-crlu hed Liineburg salt between every layer; reckoning about from
*1 '' fjerding"

= 2 pecks.
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1 to 1½ gallons of salt to every "fjerding." Wlieu a keg is foll. it is
closed, but also examined and. filled up again, as before mentioned. The
uncleane~ herring, which are called in foreign countries "round-salted
herring," do not keep uear as loug as the cleaned herring; for, of the latter kind, I have seen some prepared. at the Herta Salting Establishment,
on the island of Gottland, preserved fresh aud good for over a sear.
Baltic herring prepared after the Norwegian or Dutch ·manner find a.
very ready and. profitable market in Stockholm aucl. other Swedish
cities.
III.-PREP .AR.A'l'ION OF SPICED HERRING, (" KRYDDSILL ").

The so-called spiced her,ring is an article found here and there in the
market, kept like anchovies in small kegs or glass jars. It may be prepared from any kind of herring, and it is much Rougbt after in some
places in Sweden, but especially in North Germany. Its preparation,
however, cannot, as yet, be said to form any important branch of trade,
and must be considered rather as an experiment by housewives for the
purpose of introducing a little variety into their meals, especially for
the lunch-table. As there seems to be some demand for this article, particularly for the foreign market, the most approved method of preparing
it is girnn below.
Tbe fresh-canght herring are immediately pnt into vinegar, with onefourth water, and some salt. After remaining in this mixture for twentyfour hours, tbe herring are taken out and the vinegar <lrained off. The
fish are then placed in a keg with a mixture of the fo11owiug spices,
reckoning these quantities for every (fourscore) 80 herrings:* I "skalpund" fine dry salt, "1 skilpund" pul\·erize<l sngar, 1 "lo<l" pepper, 1
"lod" bay-leaves, 1 '' I0d'1 saltpeter,-½ "lod" sandal, 2 '' lod ''ginger,¼
"lod" Spanish hops,¼ "lod" cloves.
Other~ use the following mixture: 1 "skalpun<l" salt, 2 "skalpund"
sugar, 2 "lo<l" pepper, 2 "lod" allspice, 1 "lod" cloves, 1 "lod" Spanish
hops.
The llerring must be left iu this mixture for two months before it is
fit for use. Some put the herring immediately into vinegar, without
water and salt, from which it is taken, after twelve ho1.1rs, and treated as
above described.
If the spiced herring_, after some time, should not have sufficient brine,
good brine of Llineburg salt is poured over it, by means of which it will
keep for years .
.. Swedish weights mentioned.-!" skalpund" of 32 "lod,"
1 "lod" of 4 '' quintin," nearly t ounce avoirdupois.

=

13 F

= nearly 1 pound avoirdupois;

XL-NEW CONTRIDUTIONS TO THE HERRING-QUESTION.-Trrn
DISPUT~ Bl~TWEEN AXEL BOECK AND OSSIAN SAHS REGARDING THE NORWEGIAN SUMMER-HERRING.-SAHS'S
RECENT OBSERVATIONS AND HIS NEW THEORY ON THE
MIGRATIONS OF THE HERRING-*
I.

In accordance with a proposal made by Mr. G. 0. Sars, the'' practical
n,ud scientific observations on the Norwegian sea-fisheries" were, in
1872, combined with the soundings made by the Norwegian navy in the
sea outside the J rnder stream ; and as this portion of the sea is in
the immediate neighborhood of the spring-herring district, the '' department of the interior" commissioned .l\fr. Sars-we presume~ in accordance
with his own suggestion-to throw, if possible, some new light on the
hitherto somewhat obscnre question regarding the nature and the mi•
grations of the herring. Mr. Sars intended to direct bis attention particularly to the so-called fat-herr-ing or sionmer-herrfrig, as be al ways suspected that its true nature had not been properly understood by other
naturalists, u1H.l particularly by Mr. Axel Boeck. ..Mr. Sars's report was
noticed in the "111orgenbladet," and was subsequently printed in full
in that journal (October 29, 1872t). It called forth. some remarks
by Mr. Axel Boeck in a later number of tlJat journal, (November 5,
1872,) and a discussion epsued between the two gentlemen, which, in
the beginning especially, was of a violent character, perhaps to some
extent excused by the circumstances, but in itself very deplorable.
It seems, however, that both of them during the subsequent discussion
(wlJich elicited but little that was new) endeavored to treat the matter
in a calmer spirit. It is not our intention to judge between the persons of these two gentlemen, or to revfre a discussion which for one of
them bears the melancholy souvenir that bis colleague and opponent-to
the great sorrow of all Scandirn1,ian naturalists-did not long survive
it. All we desire in this article is to give a, brief review of the data
which have been gained, by Mr. Sars's observations of the "summer-herring," respecting the herring whose natural history is still em·eloped in
so much obscurity. E\·ery step toward throwing more light on the sub*"Nye Biclrng til Silclesp~rgsmaalet. Striden rnellem Axel Bocek og Ossian Sn.rs angaaende uen norske Sommersild. Sars's senere Unders$gelser og lrn,ns nye Theori om
SildensTrrek:" in NordiskTidsskriftforFiskeri. :New series. Aargang2. Part 2. 1875.
pp. -, with map.
t Later it bas been printed separately, (1874,) together with the reports of 1870, 1871,
anu 1873.
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ject is of unusual interest; for no one knows to what important discoveries· it may lead. We will, therefore, in this place give an extract of
Mr. Sars's "Report," and in connection with it review the more important remarks called forth b,y it. ou both sides.
On the 17th July, Mr. Sars began his sojourn in Stavanger, and from
that place made excursions in the neighboring fjords. In the city
itself he lia<l an excelhrnt opportunity of examining herring, which
about tllis time were brought to market from various places in large
quantities. He subsequently visited one of the fisbiug-stations on the
outer coast, wllere, during the winter, the so-called spr-ing-herriug fisheries
are carried on, partly for the purpose of obtaining ·information regardjog those fisheries, partly for the purpose of making personal observations. The place he visited was " H vitingso," an island far: out in the
sea, and an ol<l and well-known spring-herring fishing-place. From
that point be ma<le excur~ions in all directions, examining particnlarJ_y
the bottom of the ocean in those places where the herring-fisheries are
carried on. l\Ir. Sars also co.Jlecte<l much information regarding the
spl'ing-berring fisheries from conYer~ations with experienced fishermen.
He reports that i.tt that season enormous numbers of J'OLrng herring were
fonud in tLe more sheltered sounds and bays, which, on closer examination, turned ont to be almost _exclnsi\·ely young spring-herring,*
and, as could be ascertaineu, of this · yenr's sp;_1,vrniug. The fishermen
know this herring-spawn very well, au<.1 call it "Ae.~a."t Tbey use it
partly as bait, partly as food in eel-boxes, an<l take it as often as required with fine nets in quiet, gr~S's-grown inlets. In examining the
,, Brisling," (Olupea sprattits,) brought to the Stavanger fish-market
from various places, it was freq nently fouud mixed with a great number
of young spriug-herring. The Hvitingso fa,hermen testified that during that year the spring-berring was foun<l in unusual quantities; in
fact, tbey did.. not remember so gootl a spring-herring year since the old
e.xtraordiuarily rich spring-herring fisheries. Sars concludes from this
that <luring tllo previous winter a large number of spring-herring must
11am remained near the coast a11d have spawned there; an<l that, therefore, the poor spriug-fisberies of the predous year caunot have been
caused l>y nny decrease in tbe 11umber of lierrings, nor by any change
of route in tbe migrations of the beniogs, but only l>y tbe circumstance
that for sorne reason or other the great mass of tlrn Lerrings <lid not
come a near tLc coa t as formerly, l>ut spa"·ncd. farther out at sen,. All
the fi hermen agreed tl.Jat large schools of herring approaclied the coa t
at the u mil Lim , whicli could be judged of from the uuusual number
of whale aud l>ir<l ·; and for some time there was a, prospect that tile
* It eem that the author by tl.Jis term ouly wishes to couvey the i<lea that they
were the youucr of tho ~enniu herring, ( Clupea harengus,) in contra<listiuction from the
"Bri Jiu,r, ( l1111ea spratltlB,) not that they were the young of tlla,t variety of herring
wllich i alle<l " priug-herriog; 'but a Ile does nut see m to allow thu t there are several
varieti of h rring on the coa t of Norway, it amouuf;s to the stime thing.
t Dani h: A.es, i. e., food.
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:fisheries near H vitingso would be very good; but people waited too
long, hoping that the herring wouhl come in to the usual fishing-places,
and the consequence was that they quietly spawned in the onter deep,
and bad already <lone SJ?awning before attempts were made to take
them out at sea. Tha,t large nnmbets of herring spawned there is also
corroborated by the fa,ct that soon after the close of the herring-fisheries
there ,Tere found in t,he outer deep an unusual number of torsks, whose
stomachs were full of berr'ing-roe, which must have entirely covered
the bottom of the sea. There is therefore reason to suppose that
the usual number of herring have also visited the coast in 1872, and
barn deposited their roe in suitable places. It nee<l not follow, howmTer,
from the circumstance that the spring-herring iu t,his and partly in the
preceding year, from. some unknown reason, has spawned at a greater
distance from the coast than usual, that it will al ways do so, m nch less
that it will entirely learn the coast. Mr. Stus thinks that there are no
sure signs of such a sudden cllange in the migraitions of the herring,
but tba,t tlrnre is good reason to hope that, under more favorable circumstances, the herring-fisheries on the west coast of Norway will
again be carried on in the usual -p laces; ,of course, with more or less
variable results. He was confirmed in this view by bis observations of
the so-called fa,t-herring, or summer-herring.
Regar<ling this fish, the (according to Mr. Sars, erroneous) opinion has
formerly been •prevalent that it was a different variety from the spring-herring, or an entirely different sprcies of llerriug, w bieh was said to go to
different parts of the west coast of Norway, and not to belong to tlle
ocean proper, but to the islands and sounds. It was even said that it
had a special spawning-season of its own, viz, autumn, wllile the springherring spawus in winter or enrly in spring. \Ve cannot e11tirely agree
with Mr. Sars when be says, ''if it were really the case that the summer1-,erring spawned at an entirely different season of the ye~r, it would,
in spite of its great zoological similarity, have to be considered not
only as a distinct --rariety, but as a separate species. There certainly
may be herring which spawn in autumn, and this is particularly the
case with the so-called 'Kulla'* herring, occurring on the Swedish coast
of the Kattegat, but this different spavming-season is caused by different physical ci.rcumstauces-lJy varsing conditions of life." "On the
same coast, therefore, where herring are fouud which spawn in spring,
none can (!) occur which spawn in autumn, aud vice versa." Natural
phenomen a ca.nnot unfortunatel;y be so easily and with such certainty
deduced from simple premises; aud Boeck did not find it difficult to
poiut out certain facts, which cannot be argued away, and which sl!OW
tliat two races of herring, one spawning in spring and the other spawning in autumn, occur on one and the same coast. Thus Mi.inter has
shown that on the east coast of Riigen, on a · space scarcely extending
four German miles, there are two varieties of herring-a southern,
"Kulla, a promontory on the western coast of Sweden.
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spawning in spring, and a northern, spawning in autumn.- In connection with this we may mention Nilsson's and Ekstrom's report, that is.
the Baltic tllere are two varieties of small herring, (" Strom ming,") the
more slender of which spawus in May and the beginning of June, aud
tbe stouter one in August and the first half of September. On the
other hand, in the present case, where tqe )rorwegian summer-herring is spoken of, Sars has given sutisfi1ctory proof that in general it
does not spawn in autumn. Its fat and geueral good quaJity are caused
by its having, as one says, '' fat, instead of roe and milt.'' The roe and
milt are there, in the lowest part of the abdominal ca;vit,y, covered by
the fat, but in so undeveloped a, condition, that it may be taken for
granted that they cannot possibly mature as early as autumn. The
Norwegian :fishermen, therefore, do not know the autumn-~pawning
berring. According to their short-sighted view, the summer-herring
does not spawn at all; and they are led to take tbis view because it bas
neither roe nor milt, but only fat, quite forgetting that eYery variety or
f--pecies of fish must be able to propagate itself in order to exist. By
denying the power of propagation, (which of course is only correct iu
so far a.s it does not spawn as summer-herring,) they actually deny it
all independence as a separate variety. When the '' summer-herring"
finally spawns, it has ceased to be a, summer-herring, or fat-herring, (the
distinguishing mark of the latter being that it is filled with fat and not
with roe or milt,) and has become a spring-herring; in other words, it
is only the younger herring, not; yet fit to spciwn, in different stages of its
life, but ends invariably l>y becoming at last a genuine spring-herriug.
The reason why people have been so long blind to this very simple
, tate of facts, in Sars's opinion, flows from the erroneous idea, tllat the
summer-herring goes into the fjurds and ba.ys for the same purpose as
the spring-herring, while, as every one acquainted with the nature of
the herring knows, in reality it does uot go at all for the purpose of
spawning, but JI}erely to feed.
If tbis theory is correct, the summer-herring must occur in different
forms, corresponding with the different stages of its lite; an<l tbis i ·
actually tlle ca e. It is consequently brought into trade uuder different
1rnmes, which, on the whole, represent as many yea.rs or ages. In the
, econd year it is called Christiania herring; in the tbiru, rniddle herring;
a11d in tbe fourth, merchant8' herring. In its :fifth year, it bas become a
genuine 8prin.[J-herring.* Tllere is no essential differeucf\ between the e
rnrietie xcept the ize and tiJe greater or less development of the sexual organ. ; but in a11 other points tlrn_y are alike, even in the subdivi ·
ion of the e vari ti , viz, small and large Christiania llerring, small
and large middle h rring, merchants' herring, &c. It mu t not be
imagined bat the e divi ions in all ca e · agree exactly with the age; for
all fi ' h do not reach the ame ize in the same period of time, and th
* A correction, wl.lere, in teatl of five years, the who1o period of this de•;relopmeot
embraces ix y ars, i gh·en below.
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spawning-season of the spring-herring, and the consP-qnent development
of the young fish, extend over quite a, portion of winter and spring.
Sars, howe ver, supposes th8,t a, large nurn ber of tbe "merchants' herriug" (or, in other words, a large portion of the common herring) spawns
by the end of the fourth ;year. '' It wm then be found together with tbe
older or genuine spring-herring, and, as in that case it will have completely matured roe and milt like this one, no one wil1, as a general
rule, think of considering it as former fa,t-berring, but as young springherring, (which it is in reality.) It is probable, however, that, on closer
examination, (especially when this ~young herring is found in large numbers without IJeiug mixed with the older spring-herring,) some slight
differences will be found, chiefly caused by its not yet being fa,miliar with
life far out at se::.1,, to which the older spring-herring have become accustomed, while it only commences tlrnt life now after having done spawning.
It is likewise possible tbat the spawning-season of this younger herring
<loes not occur exactly at the same time, but somewhat earlier.'? Sars,
therefore, supposed that the so-called Blandsild, mixed herring, (whose
occurrence bas been looked upon as a precursor of the disappearance of
the spring-herring proper, but which be bad no opportunity to examine,) according to the description given of H, which says that it is fatter
(and consequently better) tlrn,n the spring-herring, but somewhat
smaller a,nd spawns earlier, is not a previously unknown kiud of herring, wbi~b bas shown itself only during the last few years on the coast
of Norway, but a summer-herring, in its transition pP✓riod toward being a
"Graabensild" (graybono herring); in otber words, the youngest springherring, which, during the following year, will return as a genuine Graabensild. (We 8hall later return to this snbject.) The reason that it has
been formerly overlooked is that it was mixed with the Graabensild; but
dming the last few years it has not been found so much mixed wHh it,
because, as bas been said above, the great mass of the old herrings coming in from the sea Lave spawned farther out at sea. "Just as the young
of the torsk spend the first years of their life near the coast, and only
go out in the open sea at a more ad\'anced age, so do the young of tlie
8pring-berring spend the first years of their life near the coast, and during summer gather (under the 11ame of fat-herrings) in large schools, to
feed in the inner fjords and bays." Since the summer-herring fisheries
on the heights of StaYanger were very productive in 1872, rather more
f:O than usual, Mr. Sars thinks there is no reason to fear auy diminution
ill the schools of spring-herrings, or that they should begin to go to
other coasts; if this were the case, the summer-herring fisheries must
have decreased in the same proportion.
With regard to this, it must be said that nothing of the kind has ever
been supposed. Boeck himsl~lf bas shown tha,t if the spring-herring
fisheries are not successf'ul, the reason is that the spawning herring does
Hot, as in other ca1ses, go nea,r the coast, where it could be easily caught,
but spawns farther out in deep water, where it cannot be caught sv well,
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at least not according to the usual method. What causes tbe herring
to remain so far from the coast has, up to this date, (1872,) not yet become known. Mr. Sars could not say either what favorable circumstances should induce the hope that the herring-fisheries on the west
coast of Norway would again return to the old places, or what unfcworable circumstances kept tbe majority of the herring during the two preceding years away from the fishing-places. (We shall again return to
this quesUon.) Mr. Boeck furthermore proves, what need not be mentioned here, as it has been spoken of in the " Ticlsskr-ift fur F ,iskeri," 7de
Aargang, p. 13, that under no circumstances bas the cold anything to
do with it. He also protests against having advanced the opinion that
a herring-period (i. e., a period of successful herring-fisheries) should
now have come to an end as far as Norway is concerned. He has only,
from the sources accessible to him, cited a number of facts "which sho,Y
under what conditions the herring-fisheries came to an end in former
times and in different localities; how they again returned, and in what
manner tlrn fisheries were carried on year after year. From these bistoric facts, a certain law can be deduced regarding the movements of
the great masses of herring, which do not come and go irregularly
on certain parts of the coast, but whose movements occur with a
certain regularity." He lets every one from this draw his own conclusions, which be considers justified, and gives his opinion ou tbe
whole with great reserrn : "Tilat even ifit does not follow, from a11 whieh
ba,'3 been said, that the spring-herring will .leave our coasts, (the southern spring-herring district,) all the appearances are not favorable to the
opposite opinion." We must agree with Mr. ·Sars tha,t in so far as l\ir.
Boeck has given any opinion on this question, it must be that the appearances are not favorable for the nearest future of the Non,,eg'inu springherring fisheries; but wllether or uot Mr. Boeck will stand by this prophecy, whose correctness only the future can show, it ~eems that tlle experience of last year will bear it out. Tue important question, wby <loes
the herring during a certain period of years go to the inner spawningplaces, wllile <luring another period it rernaius outside, has so far (1872)
not beeu an wered; just as little as the question, wllat may cause the
gradual change in tue spawning-season, whieh, accordipg to Boeck·s
investigations, al ways seems to precede the end of the beniug-fisherie .
:M:r. Sar belie-ms, as we shall see in another chapter, ( 1873,) that be lla
found ati factory answers to all these questions; but we have not yet
reaclied tbi. point.
l\Ir. Borek 'ay, , in tlie "Remarks" wHh whieh he accompanies l\1r.
Sars's ·'Report' in the '' lllorgenbladet'' of November 5, t!Jat in bis work
on the herrinff be ha already biute<l at the same view regarding the
relation of the um mer-herring an<l the spring-herring which .Mr. ar ~
ha advanced, and that the reason why be (Boeck) did not <le eribe thi
relation mor fully wa · merely a want of opportunity to Yi it the summer-herring fl heries farther north-during the years in question there
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was no, or at. least a Yery inconsiderable, summer-berring fishery in the
southern district-and tliat he was preYented from visit,ing the northern
fisheries by l\1r. Sars's using the greater portion of the appropriation
made for both of tbern for his journeys to the Lofoten Isla,uds, or in
some other manner. However this nrny be, \Ye cannot but side with
1\fr. Boeck iu his protest against tbe accusations that be systematically
maint::tined the historfo mode of investigation, in opposition to the scientific mode. He also shows that the different years of the herring given
by Sars are nearly the same as those given some years ago by Mr.Dahl,
of Bergen,* with the difference only that the latter gave to the springherring· an age of six J·ears instead of five, which opinion one often
bears expressed on the we~tern coast, (aud which, as will be seen from
Sars's report for 1873, he also shares.) Mr. Boeck, in tllis important
point-tbe relation between tbe summer-berring and the spring-herring-does not express an essentially different Yiew. He fully agrees
with Mr. Sars that the ~mm mer-herring is nothing but the spring -herring
at a different age; but be does not think that this is the case with all
summer-herring; and be maintains that there are really peculiar coastraces ·of herring on the coasts of Sweden and Norway,t and that they
may spawn at a · later season than the spring-herring, Yiz, iu April on
the coast of Norway, and in May on the Swedish const of Bobuslen.
1n the fact that toward the end of November, on the northern coast, be
bad a,n opportunity of examining a "merchants' herring/' which was
full of loose roe, be fin.ds a proof that the autumn-herring (probably
when it remains in the t]ords) can spawn before the herring's usual
spawning-time in spring, at which time Boeck is also inclined to think.
the majority of the autumn-herring spawns; and this early-spawuiug
autumn-be_rring could then, if we understand Mr. Boeck correctly, also
be considered as a separate race of herrings.
Boeck further remarks that experience shows that if in a certain
place tbere is duriug one year a rich spring-herring fo;bery, sneb fact
does not justify the hope that the next winter or spring there will be
a rich spring-herring fishery in the same place. "If there should be
"Da,hl'8 years, witll which Sars now entirely agrees, were the following: First year,
Musse ; second year, Aeaja; thild year, Christiania herring; fourth year, mi<lclle herring; fifth year, merchants' herring; sixth year, spring-herring. It has, therefore,
also been supposed that the spring-herring fisheries occur in periods of six years, on the
idea that the herring, for the purpose of spawning, would return to the place where it
had been hatched; and in many cases this idea has been correct.
t An article in the '' Throndhjems Stijtsavis" for 1862 makes the fo11owing distinction between two varieties of the summer-herring: " The sea-herring," which during
summer comes in from the high sea, and "the fjord-herring," which remains in the
fjords, and during the summer-herring fisheries mixes with the incoming-sea-herring.
Boeck, however, supposes that such coast-races have originated, n,nd still originate, by
more or less developed sen,-herring going into the deeper and more secluded inlets, and
remaining there. 'fheir young may possibly again become sea-herring, but more permanent varieties may also form in such places, e.g., :,he Hi5x~jorclherring, the lllefjordherring, &c.
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rich spring-herring fislleries in the same places where, during the preceding summer, great masses of summer-herring have sho\vn themselves,
we ought to have had for a long number of years steady ::ind particularly rich spriug-herring fisheries on t,be coast north of Christianssund as far as the Tromso district, and even farther north; but nothing of the kind is known, no real spring-herring having been caught
along that coast during this century." Sars, in answer to this, says, if
we un<lerstand him correctly, that the northern" sea-herring," or'' great
herring," is the same as the "spring-herring;;, but Boeck draws attention to the fact that tlle " great herring" does not go farther south than
the boundary of the Nordland district, and that, from that point ~,s far as
Ohristianssund, there is a long stretch of coast where large summer-berr'ing .fisheries have taken place and still take place, and where no spring-herring are caught. The ''great-herring" fisheries did not commence
till ISGI, and prior to that year there had not been any spring-fisheries
ill that location for sixty, perhaps for eighty, years. During those years
. when the spring-herring had left the lieights of Stavanger entirely,
(1784 to 1808,) tllere were ric~ summer-herring fisheries in the Stavanger fjord, and in otlier places, and these fislieries were most successful
in the middle ;years of this period; when the spring-herring :fisheries
again increased, the summer-herring disappeared altogether. Several
printed and manuscript reports particularly deplore the fact that the
-valuable "summer-herring" has gone away, wllile the inferior'' spring-herring" ·b as come again. Just as little is it known from experience that
,vhere there have been rich spring-herring :fi·s heries for a number of
:years, great numbers of summer-herring could. at the same time be
cauglit in the inlets along this coast. It appears, from the Stavanger
.and Bergenshus districts' reports, published every fl ve years, that, for
many years, when the spring-herring :fisheries were successful, few or
,no summer-herring were caught on the same coast. It is only during
the last few years that the summer-herring :fi.slleries have been success.fol in the Stavanger fjords, but during tllese very years the springl1errin g fishery has not amounted to au_ytlling. The hopes which ha,e
been built on the great quantity of young fish coming in have also
l>ut too often been <lisappoioted, and no conclusion can ue reached as to
the probable fate of the Norwegian spring-lierring :fisheries in the near
future. "When r.be spring-herring, in 1833, went past tlie cape (Linde nre ') as far as l\fandn l, all the bnys were later in the year full of
yonog herring. The iulrnbitants of tllat coast for that reason entertafoe<l. gr cit llopes of contiuuing the fisheries during the following
year , e ·peciall.Y when tbe young from that ;year would have grown up;
but the e hope ere not fulfilled, for later uo herring appeared on that
side of the cap . During the year when the spring-herring left the
coast, it lla<l ·pawu d near Flekkefjord, and numerous young fish ju ti:fi.e<l .th hope of future rich fi berie , altl.iougll tlie fislling during that
year ha<l been poor, au<l the herring had kept in such deep water that
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· some were taken at a depth of SO fathoms; but the joy was but· shortlived, for it only lasted till the time in t,he following year when the :fisheries were to commence, when no herring appeared, nor have tbey
appeared since." Similar masses of yonng herring. showed them selves
on the coast of Bohuslen (Sweden) in the year w!Jen the great-h erring
fisheries on tbe coast ceased.
With regard to tbe objection raised by Mr. Boeck against the opinion
that the summer-herring is only a young spring-herring, viz, that the
greater or less success of the spring-herring :fishery on the coast of
Stavanger is in no wise connected with the summer-herring fisheries ou
the same coast, great spring-herring fisheries having occurred during
those years when the summer-herring Hsheries did not amount to anything, Mr. Sars says that the difficulty in solving this problem disappears if one maintains the difference between•" herring-fisheries" and
tlrn '' occurrence of herring." "The former is, of course, dependent on
many accidental circumstances, and may, therefore, :1lthough the number of herrin g is the same, be very different. This must especially be
supposed to be t!Je case with the summer-herring fisheries. Tile summerherring may certainly be near the coast in very large masses without auy
great fisheries being carried ou. A rich summer-her.ring fishery l1epends
exclusively on the accidental oc~urrence of small crustaceans and their
entirely accidental accumulation in certain places. which are favorable
to the fisheries, and to this, of course, no regard is 'had in the historical
report on the fisheries." This explanation of Mr. Sars of the fact that a,
rich spring-herring fishery is not always followed by a rich summer-herring fishery is doubtless correct., but it does argue away the experience
that, vice versa, a rich sumtl).er-berring :fishery is not follo\led by a good
spring-herring fishery. Other causes must be found for this. He certainly answers the objection that on the coast from Christianssund to
Nordland no proper spri11g-herriug fisheries are carried on, by saying
that the spring-herring may be there and spa,wn out in the deep water,
without auy actual fishery being carried. on; and, moreover, that there
is nothing which tells us that its offspring. the summer-herring, is entirely
stationary_ in those places where it is batched, but it is prQlrn,ble that it
goes along the coast and gathers in those places where the sma11 crustaceans are chiefly found ." We think, however, that in this case it is
Mr. Sars who does not distinguish between "herring-fisheries" and the
"occurrence of herring;" for of what nse is it to the fisherman, as Mr.
Boeck remarks, that there are herring enough out in the sea, if they
won't come in an<l let themselves be caught in those places where fishing
can be carried on, There is certainly, as ha~ been said before, no doubt
that the herring stays outside the coast of Norway every winter and
spring during the spawning-season; and whether it remains outside and
spawns there, or approaches the coast, the young will at any rate seek
shelter near it. There will, therefore, al ways be enough young herring,
(whether they flock together so that they ean be caught to advantage;
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or not, which will depend on stream and wind collect.ing their food;)
but from the circumstance that there n,re many "summer-herring," or
young herring, no conclusion cau be drawn as to the probable result of
the spring-herring .fisheries. It is in reality only the "occurrence of
berring" which Mr. Sars has been able to promise his countrymeu, and
of this there was no reason to doubt; but so far it is not within anybody's power to predict "berring-fisberies," because we know not· the
causes-at any rate, not tbe proper causes whic!J can form the subject of
observations and calculations-of the periodical changes in the spawning-season and coming in of the herring, bnt only know from experience
that ,~henever tliese changes take place there is reason to fear that the
spring-herring for a nurul>er of years will not come to its old spawningplaces on tlie coast in order to spawn there, but stay farther out, as is
partly a1so tbe case .with the Nonllan<ls-berring, or the" great-herring."
Mr. Sars, with regard to this, llas raised tile objection that the "seaberriug" has been known long before 1861, but that it has riot been
rnacle an object of fislling, probably because formerly it <lid not come so
near the land as during tl.te last years. The Lofoten fishermen took as
many of these fish as they used for their bousel.10lds by taking them out
of tbe sea ju a very primitive manner-in buckets. l\fr. Boeck quite
agrees witll him in this point, but di<l not mean anything else tlurn that
its ''occurrence" before 1861. did not take place near the coast so that
it could. lrnve been fislle<l with the common fislling-irnplernents. Regarding tlrn '' great-herring," l\1r. Boeck sa,ys, on this occasiou, that jt does
not differ from the spring-herring, but that its apparently different
shape is only caused by the greater amount ,of fat it coutains, as on
arJproacliing the coast it is not ready for spawning. Only at one place
ditl Boeck, toward the eu<l of the fislrnry, iu January, fiud "great-berriug" with loose roe and milt. As a general rule, it does not spawn
Hear tl.Jc coast, but far out at sea., where large masses of herring bare
every year been seen, both in tliis and the last century, from Hammersfo 't to Ilittereu, from which cause a large unruber of young fish are
cYery year een near tlle coast and in the fjords; but in this century,
from orne unknown reasons, they bad not :ipproached the coast so that
th y coul<.l be caught, b efore 1861. As the great-herring, therefore, does
not approach the coast for tbe purpose of spawning, the great-herring
fisberie,' are always somewhat uncertaiu. As was said before, we do
not know tl10 cause wl.Jy this full-grown herring 1 which, howeYer, is not
ready to pawu, approacbe the coa._ t in this mamier; it is only suppo ell tb, t jt ha. lost it way by followiug tlrn large troughs of tbe sea
'Whi ·h lead to the con .
AltbouO'h tliere remain evernl obscure "lierring-problerns," it is evi<l nt tbat, b. 1'1r. Sar,,' report of 1872 and by .Mr. Boeck's comment
upon it, made duriug the ame year, we Ln,ve advanced some step in
uml r tanding the connection between tbe various phenomena, particular] b pro ing that the ummer-herring only represents different
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stages iu the life of the spring-herring; that it bas no separate spawning-time; and tba.t its movements are determined by its favorite foorl,
i. e., small crustaceans. Besides acknowledging the progress that
had been made, we thought that we owed it to the whole question, as
well as to the memory of Mr. l1oeck, to save from oblivion what be lrnd
written concerning it during the last days of his life, and which, on
account of its being contained in a daily journal, could only be accessible to a few, whose number would naturally decrease every day. Our
review of the state of the Norwegian herring-question at the end of the
year 1872 will at the same time serve as an introduction to a review of
the considerable progress which has been made by l\Ir. Sars's report for
1873, published in 1874, to which we will now turn.

II.
The above review of the discussion carried on in 1872 had long si_n ce .
been written for insertion in this periodica1, when "'·e received l\Ir.
Sars's above-mentioned report for 1873, in which he gives in detail his
complete theory of the migrations of the Norwegian herring and the
causes which determine them. We likewise take the liberty to give, in
the following, a brief extract from this report.
Mr. Sars does not believe that the grown spring-herring, aftel" having ,
spawned on the western coast of South Norway, (from Cbristianssund
to Stavanger,) goes out to the 'nearest deep water due west-i. e., between
the coast and the ridge in the bottom of tbe sea running parallel with it
from north to south, at a distance of from ten to fifteen miles-and staJs
there near the bottom of the sea during three-fourths of the ;year when
i.t is not near the coast. This portion of the bottom, which, as M:r. Sars
bas fonnd by former obsernitions, possesses but little animal life, and
must, comparativel,y speaking, be called a desert, is but little suited for
these enormous masses of fisll, and there is no reason to suppose that
the herring is a bottom fo,h; it is, on the contrar~', in harmony with its
form as well as its favorite food-the small fat and oily crustaceans of
the surface-a fish which has its borne near the surface of the water.
,ve do not deny that the Baltic, the Kattegat, perhaps, also, th e Skugerak, and the North Sea, have each their race of herrings, which do not
go beyond the basin of the sea which, by nature and habit, bas been.
assigned to theru; bnt the Norwegian spring-herring comes fi·om a greater
distance, from the open sea between Iceland, Scotland, an<.1 .Norway, not
from the bottom of this sea, but from its surface. Here it lrns Ii ved,
especially during summer, very much scattered, ou its favorite food,
wliich is there found in great quantities, (more or less near tlrn surface,
according to the rising or sinking of this food, caused by the time of day
and the weather); and from here it approaches the Norwegian coast, in
a southeasterly direction, toward the beginning of the spawning-season,
gathering in large and constantly-increasing schools, and following the
deep troughs, till a.t h1st they are quite near the coast, and form a so-called
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"herring-mountain,"-a high, deep, and closely-packeu mass of herrings.
It has been found, by certain observations which have alrearly been
communicated in Boeck's well-known work on the herriug, (p. 47,) that
the herring a,l ways comes from the northwest. That it follows this direction is easily explained by the fact, settled by Professor Mohn's meteorological observations, that the sea on this portion of the western coast
of Norway, during the winter-months, (December to February,) bas a
bigbet' arnrage degree of warmth tlrnn near .the coast farther south, or
on the coast a little to the north, a ver,y uniform degree of warmth, (5°
to 50 Reaumur,) about the same as in tlrn nearest portion of tl10 seabasin from which the herring is supposed to come. If the herring would
go due east, therefore, to a more northerly portion of the coast, e.g., the
neighborhood of Thron<lbjem, it would come in contact with water whose
degree of warmth would decrease very rapidly toward the north, from
4° to 2° Reaumur. Another school of herrings, the Nordland great-herring, lives, in Sars's opinion, to tlie northwest of Nordland and Finmarken, but somewhat nearer the coast, because there the sea is richer
in small crustaceans tlJan farther south, in tbe neighborhood of the
coast; it, therefore, comes near the coasy comparatively early in its
migration toward the southeast or south, being fatter, but less ready to
spawn.
Immediately after being batched, the young herring, being born on
the bottom of the sea, naturally stays near it on tlJe outer coast, where
the spriug-berring loves to spawn. As soon as the umbilical bag lJas
been completely absorbed and the fins have become developed, it g·oes
near the surface of ihe water to snap for small Ii ving animal:-;; but as
near the outer coast it is exposed to many dangers, (the curreut, heavy
waves, &c.,) an<l to the persecutions of birds and fishes, instinct has
taught it to go nearer to the land, in the more secluded sounds and bays,
where it often can be seen iu enormous numbers. As soon as it bas
reached the size of a few "inches, it begins to rove about in constantl,rincrea iug schools, in fact to assume its-according to Sars-clrnracteri tic roviug mode of life, which is again dependent on its food,
viz, the mall crustaceans of the surface, whose very irregular occurrence i again dependent on the current. It also depends 011 accidental circurn tances how far it goes from its birth-place <luring this
first period of its lif , and to wl.Jat extent it scatters over a larger
or . rnaller portion of the coast. During its :first year, however, it
probably keep· near th coast; only gradually as it grows. larger and.
its de ire for food increa 'e will it be obliged to go farther out into
tll ea wh re tlJe mall crustaceans, a a general rule, are found in
"Teat quautitie and tbu , like tlie torsk, it graduaily approaches tho 'C
portiou of th
ea where it auce tor came from. All thi ~ would.
o-o ou with tbe greatc t regularity, if the mall cru taceans were not
fr qnently pa k tl to<Tether, by utluen changes in the weather and conqu nt cllange of th
urrent, in large ma es near the coa t and it
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l,ays and fjords, drawing the schools of young herring-the so-called
"sumrner-herring"-after them, and after a while tr1king them out to sea
again when the current cha.ngm~. In exceptional cases, scho.ols of herring remain in the deep fjords for a whole year and longer, and such
herrings will natura11y assume a character of their own, so as to pass
for a special variety or coast-race. Although, as has been said before,
we know all the stages in the. life of the herring near the coast of Norway, and would, therefore, reasonably suppose that its whole youth, till
the period when it spawns for tlie first time, was spent near the coast,
Sars-remarks expressly that, on the wllole, the occurrence of the summerherring near the coast must be considered as altogether temporary. It
comes, like the older herring, (the spring-herring,) from the open sea, but
not from such a distance as this one. "Some time before the large masses
of summer-herring came to Espevrer, in 1873, the mackerel-fishers often
caught considerable quantities of large and fat summer-herrings in their
nets at a distance of from five to six miles from the coast, and schools
of large and small lierrings could often be observed from the mackerelboats. Soon afterward the current, on account of a ve-..:y sudden change
in the weather, turned with unusual violence toward the islands near
Espevrer, and carried with it enormous quantities of small crustaceans,
which were closely pa.eked in all the neigliboring bays and sounds; then
the herrings began to come in from the sea, first the larger and then
the smaller ones.'' .As during winter the small crustaceans are not
found near the coast in such large quantities, the migration of the yonng
herring toward the sea will, on tlie whole, be much less disturbed than
during summer, and there are no instances of the spring-herring having
returned to the coast to seek food after having spawned. As soon as
the herring bas got farther away from the coast, out in the open sea, it
will not be enticed so much toward the coast by the small crustaceans,
as the currents there are gen<:•rally more regular than near the coast; ·
consequently only young herring-at least the majority of them-which
have .not yet got far enough from the coast., Yisit the coasts of Norwtl:y
during summer. Sars, however, does not consider it improbable that
among the large "merchants' herring'' there may also be some which
formerly, as -' spring-herring," have spawned near the coast. It is a
natural consec.;uence of the temperature of the sea and the direction of
the current (which from Stat is chiefly northerly) that the distribution
of the young herring along the coast a,nd its outward movement chiefly
take place in a northerly direction, and, as a consequence of tbis, t4(3
summer-herring fisheries are generally riche::;t along the Throndlljem
coast, although the spring-herring is not known to spawn anywhere outside that coast. Tbe "fat-herring" caught along tbe coasts of Norclland and Finmarken bears the same relation to the Nordland "greatherring" as the "summer-herring" does to the" spring-herring."
Among the phenomena wbieh have· been brought to light by the
historic studies or the regnlarities and irn•gularities in the course and
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results of tlrn herring-fishery, the most remarkable one is this, that tbe
spring-llerring fishery has not at all times commenced. at the same
period of the year, but that at times it bas had a tendency to extend
farther and farther into spring, which became particularly evident
toward the end of the so-called "herring-periods." The difference in
the time of tlrn spring-herring's arrival on the coast may be a month
and. a half from some time before New Year till some time in February.
From tl.Jese experiences, Boeck could also in a certain manuer predict
the decrease of the spring-herring fisheries which bas taken place now.
This circumstance has so far been entirely unexplained; if the herring
ba<l its proper home in the deep sea-basins near the coast, what should
cause it to leave these later and later every year, or to come early after
the lapse of many years, It could, on the other hand, easily be uuderstoo<l that its arrival caused a shorter stay, and a disinclination to go
near the coast, so that tlie result of the fisheries would na,turally be less.
Sars supposes that on account Qf the varying strength_an~ direction
of the currents in the onen North Sea, which depend on the differences
of the weather, the distribution of small crustaceans in the sea will differ very much in the different years; and, as tbe herring naturally stays
where it fi11ds food, it will, when its migratory instinct awakens, be
nearer tbe coas t, and consequently arrive sooner than in another wllere
it bas been farther out and when its journey toward. the coast required
longer time. As the movement toward the coast, in tbis case in a
southeasterly direction, will probal>l., always occur about the sa,me season of tlle year, (some time before the roe and milt, which likewise
develop at a certaiu season, are ready for spawning,) it follows of itself
that the spring-herring which comes in early is of a better quality, sta.ys
longer near the coast, and will be able to go farther up tlle bays and
sounds; in other words, that the :fishery will yield a much better, ricller,
and safer result than in the opposite case, when the herring only remains for a season near the outermost coast, and is mnch thinner arnl
more exhausted, and when only occasionally a small school is chasell
near the land by large fishes of prey. The herring-fisher_y may_tlrnrefore yield a very differPut result, even if the same mass of herrings has
year after year been outsiue the coast and bas produced the same quantity
of _young ones. The final cause of the irregularity in the spring-herring
1i hcl'i s mu t therefore be sougllt iu the changes of weather, current, aud temperature of the water in the outer sea, not so much <lnriug
the fo,l,i~g- ea ou as <luring the rest of the year, particularly during
1.he prece<ling autumn and summer.
\\' llether tll re i ~ in this iespect a periodicity which corresponds with
that of tl..ie berriug-fi hery will lJe more satisfactorily explaiue<l by future ob,"ervation tha.n lJy the tucly of the past. For the present, it
cannot be denied that uch a, thing is pos ible. "It is a fact that the
occurrenc of mall cru. tacean. during summer on the we. tern coa t
of . ...1orway differ cry much in the different years. Some years the
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sea near the coast during the whole summer bas been :filled with great
masses of different crustaceans; in other yea.rs, they disappeared almost
entirely, or were only a.ceidentalJy driven to different points of the coast
by the current, soon to disappear again." One of the most convincing
evidences that the small pelagic animals, among them the genuine "herring-crustacean," are in certa,in ;years driven near the coast by the current, is the existence of salpre, which are as transparent as glass,
and which are found either singly or in long-connected chains resembling pearl neckla,ces; out in the open sea they are found every year, but
near the coast many years may pass before one sees a single one; and all
of a sudden in a certain year they approach the coast in such enormous
masses that every bay and sound is filled with them. The occasional
occurrence of these animals in large masses has attracted the attention of
the :fishermen, and is counted among the ''signs" which augur a good
spring-hening :fishery during the coming winter, and it would seem
probably not without reason. During such a year, the herring will
already during summer have come tolerably near the coast, and will
.
consequently arrive early in winter, &c.
The so-called '' mixed herring," which of late years has appeared in
the spring-herring district, is described as an inferior kind of herring,
which formerly was not known, and in whose occurrence people believe
they see a sure warning that the spring-herring :fisheries will soon come
to an end. It has been described in many different ways. It probably
consists chiefly of herring in different stages of life, which are not yet able
to spawn~ and are driven toward the coast by the " spring-herring
mountains," which approach the coast from the sea; e.g., the barren
"Straalsild," (ray-herring,) or'' Solhovedsild," (sunhead-herring,) which
are probably fishes that have been left behind from the spring-herring
school of the preceding year, have remained near the coast, and, on
account of the want of suitable food, have not become ripe for spawning during this ~,ear. The longer the route which the adv~ncing
masses of the old spawning herring have to travel, the greater number
of these young herring, which have never yet approached the open sea
in their slow course, will they drive before them, and all the more
mixed will the different schools and ages of the herring be. They
drive before them :first the older ones, which had got farthest out, then
the younger ones, which had not got so far, and mix them with the barren
Straalsild, (ray-herring,) which they always meet on their approach to
the coast, as well as with some stragglers from the great mass of herrings;
theselatte:r:,ofcourse, beingcommonspring-herring, whicharenearly readyto spawn. The bulk of the mixed herrings, viz, the young herring whicll
are not yet ready to spawn, are therefore in reality the same herrings
which earlier in the season were ca1led summer-herring. Their occurrence in unusual numbers may, therefore, un<lou btedly be a sign of a less
prodnctirn spring-herring :fishery during that year, but does not augur
anything reg,H'diug the more distant future: As long as the young
HF
1
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herring are every year in largest numbers in their accustomed places,
there is no reason to suppose that the spring-herring :fishery will come
to an end, although the fisheries may, on account of many accidental
circumstances, be more or less productive in the different years.
Professor Sa.rs's theory will become clearer to the rearler by casting a
glance at the accompanying map.* This theory must be plausible in a
high degree, and no serious objections to it can be raised, as it seems to
explain the most ·characteristic phenomena of the Norwegian herringfisheries in a satisfactory ma,nner. The criticism of its details we will
leave to those who have made, or are going to make, the herring-fishery
and the natural history of the herring the subject of special studies. Its
weak points (if they may be termed such) can easily be pointed out:
:first of all, to use a simile, so many and large drafts are issued on the
unknown, the unproved, and the unprovable. It will be difficult to attack Professor Sars in the rear by proving to him that the herring is not
found in those places which he assigns it during three-fourths of the
year, or that the former relations of wind, c•urent, and weather in the
North Sea do not show any periodicity which corresponds with that of
the herring-fishery. But, on the other hand, it must be remembered
that no proof bas been given that an this is not so. Another weak point
in Sars's theory is that it cannot easily be applied to herring-fisheries
outside of Norway. At least, one cannot read Mr. Sars's application of
bis theory to the Bohuslen (Sweden) fisheries with entire satisfaction:
"A.ta time when the small crustaceans, on account of the peculiar currents of the oce3,n, have :filled the North Sea and the Skagerak to an
unusual degree, it can easily be imagined that a portion of the great
mass of herrings coming originally from the northwest have got so far
into this part of the sea that, on the approach of the spawning-season,
by following the usual southeasterly direction, they have come toward
the coast of Bohuslen, where they have spawned, and later, in obedience
to the _instinct corn mon to all :fish, have returned to the same coast where
they ha'"e spawned once, thus gradually forming a race of herrings peculiar to the Skagerak, whose disappearance must at any rate in part be
ascribed to the less bountiful supply of small crustaceans in this part of
the sea." These possible weaknesses of the theory do not, however, as
Profes~or Sars very justly remarks, reduce it to a mere play of ideas, or
detract from its merits as a satisfactory explanation of some of the most
important and most obscure points of the whole question, but leave it
a a combination of phenomena according with well-known facts, which
may form the basis of further investigations, carried on with a fixed plan
and in a thoughtful manner. Let us hope that out of the fiery ordeal to
which future inve tigation will put it, it will only come out stronger!
For the present we welcome it sincerely as an important step in advance.
0. L .
.. The map referred to bas not been reproduced.
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P. S.-We learn that, at the suggestion of Professor Mohn, the director
of the Norwegian Meteorological Institute, an expedition will this summer (1875) be fitted out for exploring the open North Sea between Norway, Iceland, and the Farro Islands, to which Professor Sars will be
attached. We hope that this eminent naturalist wili'thus have a chance
to submit his theory to a test in that direction where we think that its
weakest point lies, viz, in the hitherto unknown. We heartily wish that
he may have the triumphant satisfaction to clear up every doubt, and
dissipate the last clouds of obscurity which envelop the natural history
of the Norwegian herring.

XII.-ON THE SPAWNING AND DEVELOPMENT° OF THE
COD-FISH.*
By Professor G. O. SARS

Commissioned by the Norwegian government to examine our codfisheries, in order to arrive at practical results that may be useful to our
fishermen, I have been enabled to observe the spawning and development of the cod-fish, ( Gadus morrhua,) and shall endeavor to present the
results of my observations. I have already, in my former reports to the
department, briefly spoken of the most important observations and
showed their practical bearing,_so that in the following I shall refer
only to the scientific features of the subject. It is true that a subject
of such general physiological interest as the propagation and development of . the higher classes of animals bas already been thoroughly
treated by many scien.tists, so that it would seem almost superfluous to
write a treatise on this subject; but with regard to the propagation and
development of fishes there are but few works, and these comprise only
a few kinds, (all fresh-water fishes,) while the observations regarding
the numerous salt-water fishes are only scattered here and there in the
shape of incidental remarks. Thinking that for the sake of comparison
it might bwinteresting to secure a somewhat connected representation
of the spawning and development iu one class of saJ.t-water fishes, I
<letermined during my stay on the Lofoten Islands, in the year 1865, to
give particular attention to this point, especially as, during former visits
to these islands, I had already made very remarkable and unexpected
observations of this kind.
Of all our cod-fisheries that which is carried on during the first four
months of the year along the Lofoten Islands is the most important
and the most-profitable. The winter cod-fish at that season approaches
the coast in vast numbers for the purpose of spawning. The regularity
with which, from time immemorial, the cod-fish has at a certain season
come here to spawn, notwithstanding the many difficulties thrown in its
way, especially by nets, would lead us to the conclusion that it must find
spawning-places here which, on account of the nature of the bottom, are
particularly favorable, and where, by instinct, it was compelled to deposit
its roe. I was therefore much astonished to hear that this was not the
case, and that the cod-fish has no spawning-places which are determined
by the nature of the bottom, but that it drops its spawn free in the sea
* Om Vintertorskens, ( Gadus rnorrhua.) Forplantning, og Udvikling: in Forhandl.
Yid. S-elsk. Christiania, 1866, pp. 237-249. Translated by H. Jacobson.
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at a considerable distance from the bottom, and, what is all the more
remarkable, that the spawn does not sink to the bottom, but goes through
all the stages of its development swimming free in the sea quite near the
surface. Nothing like this bas hitherto been observed in fishes or any
other class of animals, and even the fishermen, who every day for years
have bad occasion to observe this phenomenon, have a very incorrect
idea of the actual facts. They have all observed that at the time when
the cod-fo;h spawns the sea was thick and opaque, as if it were muddy,
and all agreed that this must be caused by the spawn of the fish. Some
more inquisitive fishermen even tried to examine the matter more closely
by taking some of this water home with them. They then Raw that the
water was swarming with very small transparent bodies looking like
pearls, but none of them would admit that this was the spawn of the
cod-fish. They thought it might be the empty shell of the spawn which,
after the young had crept out, came up from the bottom and floated
about on the surface of the sea. The circumstances are so peculiar that I
myself, the first time I met these but slightly developed and sporadically
occurring little bodies, transparent as a drop of water, was doubtful as
to their real nature. By microscopic observation, however, I very soon
became convinced of the actual facts. Some time later, when the spawning was going on, I also found these sma.11 bodies in great numbers :ind
in every stage of development, eYen up to the young fish, with all its
most important organs clearly developed, lying in the egg ready to slip
out. By a study of this egg, from its impregnation till the time when
the young fi8h emerges, I sufficiently convinced myself that this spawn
floating about in the sea belonged to the coc.1-fish and to no other. But
as it bas thus been proved that the spawning proceeds just as well in
the open sea as near the coast, what must, then, be assigned as the cause
of the cod-fish's seeking the coast with such eagerness 1 Two reasons
may be assigned for this: the cod-fish does not originaJly seem to be a
gregarious fish, and while it lives in the open sea it, in all probability, is
found over a very large area. In order, now, that tbe spawn may come
jnto clo e contact-in other words, that the roe may become impregnated-it i absolutely necessary for the cod-fish, which spawns free in
the ea, that the originally solitary living fishes should come together in
greater number , and this could scarcely lJe done unless they all moved
toward the arne common rendezvous. Another reason may be the intincti e care which they have for their tender offspring, as it is easier
to find food for it near the coast in this the first stage of itR development; for, at the same period, many smaller marine animals are just developing th rn elve . At this season, particularly, I have seen the sea
warming with the mall, peculiar-looking Iarvoo of the lm1anus, wllich
might ver w 11 furni h a uitable food for the young cod-fish.
The approach of the cod-fl b take place early in the sea on, often
long befor 1. w Year, and occur in schools, in ucb a mannor that the
school , hich in the beginning are only small, gradually grow larger,
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till the time for spawning arrives, when they frequently assume such
enormous dimensions that the term "fish-mountain," which is sometimes
applied to them, does not seem exaggerated. In all these schools, even
in those which come first, the male and female fishes are intermingled,
which but rarely occurs among other kinds of fish. Thus, as to the
herring, the female fishes al ways come first, and are followed by the
males, which pour their milt over the roe. This peculiarity in the codfish is easily explained by the above-mentioned character of its roe;
thus, in order that an impregnation may take place, the roe and the
milt must be poured out at the same time anct mix in the sea. In those
fishes which arrive first, the roe and the milt, although tolerably developed, are as yet far from being ma tu red. The roe is still so small-grained
that without the microscope the small eggs can scarcely be distinguished.
1'hese eggs are of a light yellowish-red color, and show under the microscope a very light outer ring, and an inner opaque fine-grained mass,
(yolk.) All the eggs in this stage are connected by a fine text1ire full
of blood-vessels, mostly in irregular, conical processe~, all which conrnrge toward the center of the roe-bags. These encircle an inner hollow,
into which the eggs are received as soon as they are matured, in order
to be carried out through the two longer channels, which start from the
inner side of the roe-bag, and which unite toward the back in one. In
their further development the eggs constantly increase in size, and, at
the same- time, become more transparent, till they are almost colorless.
They are now almost mature, but still loosely connected by a thin texture,
and surrounded by a thin covering, in which the feeding blood-vessels
spread in a branch-like manner. Soon, h<,>wever, this covering bursts,
and the mature egg is now cut off from its connectionwith the rest, and
falls into the inner ho1low of the roe-bag, from which, by a gentle pressure on the fish's abdomen, it can be brought out through the sexual
opening (porus genitalis). The eggs are now as transparent as water,
about one millimeter in diameter, and appear to the eye like small pearls
of clear crystal. Placed in a glass with sea-water, they first sink to the
bottom, on account of the down ward movements of the water, bnt rise
again, as soon as the water has become calm, to the surface, where they
form a closely-packed floating layer. Their specific weight is less than
that of the sea-water, and greater than that of fresh water, of whic'h .
fact one may easily be convinced by placing them in a glass of common
drinking-water, in which they rapidly sink to the bottom, without rising
again.t= Tho yelk of those eggs which have but recently come out from
the ovarium appears, under the microscope, quite clear and transparent,
" This accurately-measured specific weight is of the greatest importance for the
development of the egg. If, for iustance, it should storm and rain for several days.,
there might easily be formed a thin layer of mixed sea and fresh water, which woul<l.
contain less brine; so that if the specific weight of the roe floating in the sea were
only a small particle less; this circumstance would have a very injurious effect on its
development.
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with a very faint yellowish tinge, almost completely filling the egg, and
leaving only an extremely narrow space between it and the outer cover,
filled with a colorless and utterly incongruous mass. The outer cover
or skin is tolerably firm and elastic, and consists, as I have convinced
myself by dissecting it, of four different closely-joined layers. One can
discover, with the aid of a strong microscope, numerous sm~ll oil-bladders
of different sizes, and scattered irregularly over the whole surface of
the yelk. The egg has another peculiarity, which in the beginning I
overlooked, but which, after having had my attention drawn to it, I
found invariably in every egg. This is a small dark spot, only discernible through the microscope, which is found in the outer skin, and which
is always near that part of the egg that is turned downward. Its location is not exactly the same in every egg, for sometimes it is quite close
to the lower part, and sometimes a little higher up on the side of the
egg; but among the many hundreds of eggs which I have examined I
did not find a single one where this dark spot was above the lower
quarter of the egg's diameter; nor a single one where it occnpied exactly
the lowest point of th.e egg. This spot is the so-called micropyle, which
answers a two-fold purpose, namely, to allow the spermatozoa to enter
the egg, and, also, during the various stages of development, to draw
in water; in other words, it forms the channel of impregnation, and
serves as a respiratory organ. 1'hrough the most powerful microscope
this spot appears as a circular disk of yellow color, surrounded by a
somewhat raised edge, and looking as if it were polished. From this
sp~t a narrow channel passes through the skin of the egg, which ends i11 a
funnel-shaped opening. I have not been able to discover any distinct
opening in the above-mentioned round disk. It is certain, therefore,
that it is not merely a hole in the egg, but seems-to be of a porous uatnre and to possess a peculiar power of suction. But bow can the spermatozoa get into the egg through this disk f To the solution of this
problem I have devoted special attention by pouring a drop of milt to
the eggs, while under the microscope. I hav-e frequently seen the spermatozoa, as often as they came iu contact with tllis disk, remain banging there, and I could for a 1oug time observe the movements of foe tail
outside, but I never could see them enter into the egg, although this i.a
o entirely transparent that one necessarily must have seen them if they
bad entered the clear space filled with water between the skin and tl.10
yolk. The mo -t plau ible explanation of this phenomenon seems to be
tlii , that the ._ perrnatozoa, which in reality are only cells, after ha,;·ing
been for ome time in clo e contact with the micropyle, were rnptured
in cou equ nee of the latter' uction-power, and that their content
only are ab orbed by the egg, a view wlJich, so far as I am aware, h:.is
never before been exp re ed. The spermatozoa of the cod-fish are O\'al,
or rather p ar-.. haped bodie , to who e pointed end the tail i, fa tened.
Th milt, like the roe, i of le
pecific w igbt than the ea-water, and
it therefore float ' upon the surface a oon a ' it i poured out. This
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circumstance may account for the fact that the male fish during the act
of spawning generally swims deeper than the female; and likewise for
the fa.ct that the micropyle is located near the lower portion of the egg,
while with other fish which have been observed this order of things is
reversed. After the egg has floated in the water for some time, it undergoes a very striking change. At the lower end the yelk becomes
thicker, and viewed from the side appears like a crescent-shaped edge,
of a deep yellow, and much more compact than the rest of the yelk.
This compact mass grows constantly more distinct, till , at last it forms
a tolerably large semicircular projection. The yelk has thus secreted
those par-ts which are to serve in the formation of the young fish from
the remainder, which is to serve as its food. This portion, however,
bas still to undergo considerable changes till it is fi.t to produce th~
young. At the same time one can observe how the oil-bladders, which
were originally scattered over the whole surface, gradually.flow together
and form larger bladders, gathering in a close circle round the micropyle, and so growing together form a transparent circle round it. These
changes take place both in the impregnated and in the unimpregnatecl
egg. The first visible effect of the impregnation takes place· after the
lapse of a few hours. In the middle of the disk a faint furrow is seen,
which gradually becomes deeper, till at last it divides the disk into two
symmetrical halves. After this . furrow has become somewhat less
marked, another one appears in each of the halves, striking the first one
perpendicularly, by which process the disk is divided into four divisions
of a spherical shape. Each one of these is again divided, so that there
are eight divisions, and these again into sixteen, thirty-two, sixty-four,
&c., divisions. Finally the disk becomes divided into so many divisions,
and these di visions become so small, that the surface of the disk seems
just as smooth as at first. With this process the first period in the development of the egg terminates. It has coutinued about four days, (112
hours.) Nothing M yet can be seen of the fretus, and the disk has only
just been prepared to produce it.
The second period commences by the disk's upper side, which is turned
towards the yelk, and which till then has been quite flat;rising like a
watch glass in the direction of the yelk, so that it assumes the shape of
a strongly con vex lens, one half of which stretches into the yelk, while
the other half is outside. In the middle it bas a thin circular rim,
outside of which numerous srnall globular bodies can be discerned,
arranged like a wreath round it. These seem to be some of the small
particles produced by the last dividing process, which have been
loosened from the disk and are floating about in the clear oily border
surrounding it. When that part of the disk which is protruded into
the yelk has reached its greatest height, which is often much greater
than the outer part, it begins to collapse, but in such a manner that the
process is completed more rapidly on one side than on the other. At
this place it becomes more compact, and here it is that the fretus is
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first seen. The disk, therefore, which orginally had a flat and then a
convex upper side, now beginPi to be consi<lerably hollowed out in the
middle, so that, at last, it presents the shape of a thin helmet-like covering round the lower part of the yelk. Seen from below, the egg now
shows the disk consisting of two leaves, (the vegetative and the animal,)
an inner lighter zone, and a more compact circular rim, which soon
appears on that side, where the above-mentioned thickening took place,
broader and more compact than on the other sides. During the further
development, the disk (statoblast) ra'p idly increases in size, encircling a
larger and larger portion of the yelk ; the outer rim produces a triangular continuation turned inside, which with its lower pointed end, gradually approaches the lower part of the egg, so that the inner lighter zone
of the disk assumes more and more the shape of a crescent. In this
continuation the incipient embryo can very soon be seen quite distinctly,
even before the disk bas surrounded half of the yelk. First, a faint
longitudinal elevation is observed, thicker at the lower enu, on the
sides of which two hemispherical projections can be seen indistinctly.
This longitudinal elevation is the spinal marrow of the em hryo; the
lower and more com pact portion is the head, or, properly c_:;>eakirig, the
brain; and the two lateral projections are the beginning of the eyes.
During the eighth day after the impregnation, the· disk may be seen
surrounding the whole of'the yelk with the exception of a small portion
of the upper part, which appears like a ring-shaped opening surrounded
by a thicker edge. At the same time the triangular continuation has
become considerably elongated and has assumed the form of a narrow
ribbon, which stretches almost from ·one end of the egg to the other.
On the inside of this ribbon, but in the upper portion of it, the embryo
is now seen quite distinct]y, the extremity of the tail being in immediate
connection with the disk, or rather with the ring encircling it.
The third p eriod in the development of the egg may properly be placed
as the time when the disk or skin has completely enveloped the yelk.
This ph enomenon is accompanied ·by other essential phases of tlrn development, as several organs of the embryo, which before this could not be
een, now first begin to show themselves, such as the lens of the eye,
the chorda dorsalis, the ear-bladders, the liver, the breast-fins, and the
heart. The beginning of the heart is seen by a faint swelling in the
region of the neck back of the eyes, in which a small circular bladder
is perceived, which, however, as yet shows no sign of any movement.
Thi bladder oon changes into a hollow cone placed obliquely on the
embryo, and bow a few irregular cont:r:actions, till at last it commences
it peculiar rh thmical movements. At the same time may be noticed
the fir t movem nt of th e embryo itself in ide the egg. These, at first,
con i t of a faint, almo t imperceptible trembling, which at greater or
le interval i r peated in a more energetic manner. The pigment
now b gin to how it elf di tinctly on the iris of the eyes in the shape
of mall dot , and on the re t of the body as irregular tripes. The
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young fish has meanwhile grown so much, that its body already shows
a complete circular bend following the outlines of the egg, so that the
tail-end, which is now surrounded by a membrane clearly perceived,
(the embryonal fin,) reaches to the mouth, and later, even somewhat
beyond it.
At the end of the sixteenth day, the young fish is ready to slip out of
the egg. Its movements inside the egg have-now become so powerful,
that it frequently assumes an entirely different position from that which
it had at first. The iris is-completely colored and even shows ·traces of
that peculiar silvery gloss which is so prominent in the more developed
fish. It has a deep incision in its lower rim which only gradually disappears. The pigment of the body is diffused in such a manner that it
appears in larger quantities at the root of the breast-fins and along the
upper side of the entrails; also on the back part of the body, where it
forms two dark ribbons, consisting of numerous star-shaped dots, which
remain unchanged long after the fish has left the egg. At last the skin of
the egg bursts, and the young fish slowly frees itself from the remnants still
clinging to it. At first the body has still the bent shape which it had while
inclosed in the egg, but finally it straightens, and the young fish moves
about with its special tremulous motions. It has now that peculiar und_eveloped appearance so characteristic of all young fish, and so different
from that of the adult. This peculiar appearance is chiefly produced by
the large yelk-bag still clinging to it, and which is arranged so as to furnish its only supply of food, till the mouth has opened and the intestinal
channels have formed themselves into a· closed tube, connecting with
the mouth. The body is very thin and tender, and with the exception
of the above-mentioned pigment gatherings, almost entirely colorless,
showing distinctly in the middle the chorda dorsalis, and on both sides
of this the regularly-arranged muscles of the body. The front part of
the body still shows a faint downward bend, a reminiscence of the fmtal
curve; the. head projects sharpl,y from the rest of the body, looks as if
it were swollen, and has a round shape, the mouth, or rather the region
of the forehead, projecting a little. On the upper side of the ye1k-bag
can be seen the intestinal channel. It is still almost entirely straight!
and terminates at about one-third part of the body, or in that place
where the back part of the yelk-bag is closed. At its foremost end,
which is bent somewhat to the right, a round fine-grained mass is seen,
which is the liver; and immediately above this are, on each side, the
round breast-fins, turned upward, and transparent as clear water. The
body is surrounded by a transparent mern brane, which begins immediately above the mouth and stretches round the whole body as far as the
yelk-bag. Its foremost part is widened out to a sort of cap, while toward
the tail it is strongly compressed; and while the auimal is in motion
this takes the place of those fins which are still wanting. The yelk-bag
now begins gradually to collapse, and at the same time begins the formation of the mouth by the lower jaw, which formerly was firmly joined to
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the upper one, becoming gradually detached from it. When the yelkbag has become completely absorbed, which takes place about two weeks
after the slipping out of the young fish, the mouth is already distinctly
developed, but as yet of a shape very different from that of the grown
fish, as the lower jaw, as in the case of those deformed fishes called
"cod-fish kings," projects considerably beyond the upper one., which
rises quite straight. The young fish now already shows its peculiar
gulping moveqients, and eagerly snaps after microscopical animals and
algoo. It is no longer so much exposed to the currents and the winds as
formerly, when the yelk-bag kept it up on the surface of the water, but
often makes short excursions to a considerable depth, in o_rder to hunt
small animals, with which the sea at this time is swarming. The changes
that follow are chiefly in the inner organs; thus the bile develops itself
distinctly; the blood, which at first was entirely colorless, assumes a
faint yellowish tinge, and can be seen circulating through the body in
regular courses; the intestinal channel has increased in length, anc in order to find room, must describe one or several convolutions; the shoulder
girdle is !llready distinctly developed, &c. In the most advanced stages
of development which I observed, and which took place in the beginning
of May, the body was less transparent, and showed, especially on the
head, a distinct yellow color. The distribution of the pigment was also
somewhat uneven, being most distinctly visible on the upper side of the
head and along the back and the belly. The intestinal channel, in which
a wider fore part, (the stomach,) and a thinner loop-shaped and bent
hind part, (the entrails,) could already be distinguished, showed yellowish contents, changing into green in the hind part. In the region of tho
heart, the blood had already a distinct red color. Near the hind part of
the body, on the lower side, some fine rays showed themselves in the
embryonal membrane, as the first sign of the tail-fin beginning to form
under the extremity of the chorda dorsalis.
My observations on the development of the cod-fish extend no further
than this; but I hope next year to be able to continue them through all
those interesting changes through which the young fish passes before it
becomes fully mature.
I must remark, in conclusion, that the above-mentioned peculiarity
in the roe of the cod-fish, viz, that it develops swimming free in the sea,
occurs also in the roe of other fish. During my last stay on the Lofoten Islands, I caught, also, with the aid of a fine net, the roe of three
other different kinds of fish, entirely unknown to me, an<l floating in the
sea in exactly the same manner. I am convincerl, too, that this is also
the case with the roe of the haddock, ( Gadus wglefinus,) which spawns
about the same time as the cod-fl. ·h. On the whole, this may indeed be
the ca e with a much larger number of salt-water fish than is generally
suppo ed. I con ider ili, in all probability, applicable to the whole large
cod-fl h family, and on clo er investigation it may be found to extend
e en much further than this.
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NOTE
.. .
The following note, m continuation of the preceding investigation,
from Professor Sars to Professor Agassiz, was published by Mr. Theodore Lyman, in the report of the Massachusetts commissioners of fisheries for 1871 :
'' It was my intention to continue the investigation of the young of
the winter-cod, which I had pursued the previous year. I then showed
that the fish often considered as a separate species, and known on the
northwest coast of Norway by the names of smaagjed, tarefisk_, and
griindfisk, is nothing but t,he young of the winter-cod. I further ob. served that the great variations in color are only the effects of different
bottom and different food.
" It was my task this year to follow the further development of the
smaagied during the summer. The_conditions wefe now quite different;
for whereas during the winter I could, from a boat or from the beach,
easily study my objects, now the :fish .had retired to the deep water and.
could only be got by hook and line-a difficult matter, by reason of the
scarcity of bait, for the muscle rocks had been ransacked by the winter
fishermen, and herring were not to be had. Beginning on the 20th of
May, at a place called Skraaven, I set my line in 20 to 30 fathoms water,
in the saudy channels of the outer holms, but g·ot only fish too large to
be yearlings. I then set in the ' sculls ' near the rocks, and took great
numbers of small cod, corresponding perfectly with the tarefisk, and
which were colored of a brownish-red by the tare or rock-weed, (Laminaria.) These sculls are very dangerous to approach, especially in the
winter-time, and are characterized by a periodic ground-breaker. The
sea will appear perfectly tranquil for a time, when suddenly there will
arise gently, over the scull, a low, broad pyramid of water, whieh as
gently descends, and again the surface is unruffled. The wary fishermen mark well these upliftings, and keep the boat away from them.
Presently you observe that the pyramid has again risen, but with increased size and with smoke curling from its apex; there is a sort of forward pushing motion and a sullen roar, and in an instant the sea rises in
a vast, glittering, green bank, capped with devouring foam. With a
fearful crash it precipitates itself to the very bottom, leaving a great'
circle of white froth. Your boat, safe in the offing, is lifted high.,.on a
huge wave, and the distant thunder on the beach announces that the
great breaker has struck. The hapless boat that gets caught over one
of these sculls is dashed in a hundred pieces ag~inst the rock bottom.
These violent periodic ground-breakers are what attract the smaagjed,
for they wash out the small crabs from their hiding-places among the
sea-weed, and the young cod, dashing forward with the returning sea,
devour them greedily. I thought now I should get plenty of yearlings
on the sea-wP-ed ground during the whole season, but I was mistaken.
Toward the end of June tlley almost wholly disappeared from that lo-
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cality, and were captured only near sandy channels. Their color, too,
changed from the red-brown of the sea-weed to a fine greenish, with
silvery sides. In their stomachs were found quantities of sill, (A.mmodytes lancea-sand-eel,) which now were approaching the coast, and the
tareftsk had evidently left the crustucea to prey upon them. The sill,
less common and important in Southern Norway, is abundant on the
northwest coast, and is held in high esteem. Although too slender to
be captured in nets, it is taken by a large, coarsely woven cloth, worked
by several boats. This cloth is slipped under a school of sill, and the
corn.ers being raised the catch is dumped into one of the boats and piled
in heaps on the shore. These heaps are left there without further care,
and the mass, half putrid, is accounted good food by the inhabitants, and
is also served to anima]s. The cod are more dainty, and will not touch
stale fish of any kind. Therefore, the sill for the fishery are got by digging in the sand where they have buried themselves, and where, at ibis
season, they deposit their spawn. I took in the sandy channels plenty
vf cod, of one, two, and three years; also some very large 'siiclod,' three
feet long, and these I saw were the same as tihe 'winter-cod,' except
that the spawn was but little developed. .At this season, also, came the
sei, ( Gadus carbonarius-pollack.) It was singular spectacle to watch
the sea-mews sitting in solemn lines and in perfect silence along the rock
ledges, t1leir beads all at one angle. Suddenly, as if by common impulse, they would spread their wings, and with a shrill cry hasten toward
a foamy surface on the sea. This was occasioned by the sei, which bad
rushed to the surface in pursuit of a school of siil, and the birds were
' coming to share the prey. Thither, too, came the fishermen and trolled
with artificial minnows, taking, strange to say, some cod with their other
fish, which shows that cod occasionally are attracted to the surface.
Later in the season, the cod refused siil, which seemed to be because
they were in pursuit of the young herrings, then abundant in Vestfjord."

a

XIII.-THE NORWEGIAN LOBSTER-FISHERY AND ITS HISTORY.•
BY AXEL

BorccK.

As is well known, of all :fisheries those on the coasts of Norway are the
largest, and a great portion of the population of our extended coast is
depeudent on them for their living. .But while all the other great :fisheries on the coast of NorwaJ, have been carried on from time immemorial, their origin being so much enveloped in obscurity that our ancestors supposed that the gods themselves bad taught men :fishing, the
lobster-fishery, which in our days is of such great importance, has originated in a later historical time, and has since developed, till it is now
more extensive than all the other known lobster-fisheries, and supplies
not only Norway, but also the neighboring countries. Although we
will see, as I shall show later, that the lobster has been known in Norway even in olden times, it had during the Middle Ages scarcely ever been
used as an -article of food in the northern countries. Lobster-fisheries
are uot spoken of in the Saga,s orin the Old Laws; and even now, although
the lobster has been caught on our coast for several c~nturies, it is but
rarely, if ever, eaten by our fishermen, and only the higher classes seem
to like its flavor.
The scim1ti:fic name of the · loster is Homarus gammarus Linn., from
the Latin name gammarus, which again comes from the Greek word
xa1.L1.1apoi:;. The ItalianH call it Gambare di mare, aud the Spaniards Cra.bajo, both of which names evidently come from the Latin. The lllyrians
call it Caranthola. It does not seem certain whether the Norwegian and
German name Hummer and the French name Bomar can be derived from
gammarus, as our name is very old, and may have its root in the Olcl
Norse verb homa, which means to go backward. The English na.me
lobster is only a modification of the name longusta, applied to a closelyrelated genus, which is specially found in the Mediterranean; and the
Dutch name Zeekruft simply means a sea-craw:fish. In our Sagas, especially in their poetical portions, it is often mentioned. In Snorre's Edda, in the song Skaldskaparsmal, (chapter 75 of the Copenhagen edition,) it is mentioned among fish and other marine animals. In Olaf den
Helliges Saga, it is mentioned 1n a song of Bjorn Heldolekrempe, where
the sea is poetically described as " the paths of the lobster." In a similar poetical sense, the word is used in Olaf Trygvesens Saga, chapter
88, by the Skjald Thonl Kolbeinsson, where be says that "the wave" Om det norske Hummerfiske og dets Hsitorie. Af Axel Boeck: in "Tidsskrift for
Fiskeri," 3die Aargangs, Kjobenhavn, pp. 28-43, 1868; pp. 145-189, 1869.
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horses run over tue fields of the lobster," meaning the ships that sail on
the waves of the sea. In a song by Snigly Holle, in Harald Ha,ardraades Sa,g a, chapter 105, the expression 4 ' to be at the bottom with the lobster" is used for drowning. In the Selkolle Songs of Einar Gilson, in
Bishop Gudmunds Saga., the term '' the light of the lobster,'' equivalent to the fire of the sea, or gold, is used. In the same place, the expression " the horse of the lobster mountain," meaning the ship, is used.
Finally, there is found in the poem Liknar-braut, the expression ''land
lobster," meaning a serpent or dragon.
The lobster belongs to the class of crustacea,ns, and a.mong them to
the highest section, the so-c~Ued order of decapods, which embrace shorttailed (brachyura) and long-tailed (macrura) species. The lol)ster has
a great similarity to the common crawfish, (Astacus fluviatil-is,) living
in brooks and small rivers, but is distinguished from it by having the
last segment of the thorax united with the preceding one, while in
Astacus it is separate. · It was therefore considered by Milne-Edwards
to be the type of a new genus Homarus. Of this genus, the representatives of which live exclusively in the sea, thr~e species are known,
viz: Homarus americanus Say, i.e., the American lobster, which is considerably larger than our common lobster, and is found on the coasts of
North America. From this the European Homarus gammarus is only
distinguished by having a narrower spine on its forehead, and teeth
only on its upper margin, while the former species ha,s also teeth on
the lower margin. There is finally the little Homarus capensis, from the
Cape of Good Hope, which is not more than five inches long. The
European lobster seems to have its central loca,tion on the southwestern
coast of Norway, and goes as far north as Finmarken, where, according
to Lem, in bis description of the Finmarken Laplanders, 1767, it is found
north of Traenen, where be ate very fine ones on · the island of Rodo,
while formerly their northern limit was thought to be the island of
Brondo, but he also thinks that . they would be found in Finmarken,
if people only searched for them. It is very rarely found on the
coast of Iceland, where, according to Mohr's "Islandske N aturbistorie,"
it bas been found by Dr. Poulsen in Grondevig, but it does not extend to
Greenland or Spitzbergen. It does not go into the Baltic, but is found
all over the Kattegat, especially near Anholt, Hirsbolmene, Laeso, and
Hjelm, and, according to Mr. Fiedler's report, in the Great Belt as far
as Sprogo. On the coast of Bohuslen it is very common, and is said to
go into the Sound as far as the island of Hveen. On the west coast of
Jutland, it is found wherever the bottom is stony, and it is very common near Heligoland. It rarely goes into the inlets on our western
coast , chiefl. on account of their great depth. It is very rare in the
inner portion of the Bay of Christiania, and not very common in the
Lim:fiord. On the coa t of England, Scothncl, and Ireland, it is common
wherever there is a rocky bottom, especially near Montrose, Orkney,
Lewi , and Harris I land, and on tbe southern coast of England,
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near Land's-end a,nd the Scilly Islands. Near the Channel Islands,
it is common, as well as near several groups of islands on the French
coast. In the Mediterranean, it iH not so common, although it is not
entirely wanting; but its substitute as an article of food is another
la,rge species of crawfish, the Langusta (Palinurus). It is therefore not
spread over a very large extent of sea; but it is found in its central locations in very large numbers, and there becomes an important article
of food and trade.
Its general size is 8 to 10 inches from the point of the spine on the
forehead to the tip end of the tail.* It rarely exceeds this size where
large fisheries are carried on; but now and then specimens of a much
greater . size are found in places from which none are exported, and
where it consequently has time to grow before it is c:mght. Thus,
Pontoppidan, in his "Norges naturlige· Historie," part ii, p. 279, says
that the very large lobsters are caned "Storjer," and that near Utvaer,
on the Bay of Evien, a lobster had been seen which was so large and
ugly that nobody dared to attack it, and that it measured a full fathom
between the claws. This seems certainly to be somewhat exaggerated;
but I myself have seen the claw of one which must have been about 18
inches long: Sir John Graham Dalyell says, in his work "The Powers of
the Creator," 1827, that be had seen ajoint of the left claw of a lobster
that measured 9 inches in length. According to this, the whole claw
must have measured 18 to 24 inches, and the whole animal 3 to 4 feet.
As a general rule, tbo~e that are taken in the fiords are larger than those
which are cn,ught near the islands toward the sea. The color of the
auimal wllen alive is gfmerally a blackish green, with several blue spots;
but it may also be lighter, especially near the mouths of fiords, while
farther out toward the sea it becomes much darker. I may mention as
a curiosity that during this year (1868) I found a lobster near Haugesnnd, one-half of which was of a greenish black and the 0th.e r of a light
orange color, there being a sharp and clearly-defined dividing line,
which ran lengthwise, and divided the lobster in two halves of equal
size.
The lobster lives close to the coast, where there is a rocky bottom,
among the large algrn; but in winter, when the water grows cooler, it
descends as far down as 16 to 20 fathoms, while in spring, when the
temperature of the sea rises, it stays at a depth of from 1 to 4 fathoms.
It is altogether a coast-animal, which very rarely seems to go any distance from its birth-place, if it can readily find there a sufficient supply
of food. Sometimes, however, they have been seen in large masses
swimming toward the land from the sea, and they have then been
caught in nets, having been mistaken for a school of herrings; but this
is only a consequence of local migrations, when it goes from the deeper
into the shallower waters. It is not able to make its way through the
* In the Kattega,t, on the eastern coast of Jutlantl, it rea,ches a larger size than on
the western coast, generally 10 inches.-Ed.
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sea for any length of time by swimming. Its structure certainly allows
it to make quick and definite movements, and it can swim freely about
in the sea, but this swimming never lasts long, as it cannot keep itself
afloat very long. Neither is it able, while swimming, to catch and
swallow its food; but it seizes its prey only when , it can hold on to
something. At the bottom of the sea it can chase its prey, if necessary,
with great ~apidity, but while eating it remains quite still. The lobster
is a very greedy animal, and can swallow great quantities of food, which
it seems to find especially during the night by its scent, while during
the day it keeps quiet and digests. Its food consists chiefly of the roe
of fish and of dead fish, but likewise of small crustaceans and other
marine animals. When kept in confinement, it can live for a considerable time without food. The lobster seems to be able to propagate
when it is a little more than 6 inches long, (at least, roe is only found in
animals of this size;) but when the lobster reaches a, length of 8 inches
it contains a great quantity of roe. A real act of copulation takes
place, the male lobster placing its double male member into the outer
genital opening of the female; and the eggs are impregnated while they
are yet in the ovary. This pairing seems to take place from autumn
to spring or March and April, for it is highly probable that the roe is
emitted from the ovaries immediately after the copulation has taken
place, just as with other crustaceans; and the emitted roe is found
entirely during winter. After impregnation, the eggs are emitted from
the outer genital openings of the female, which are found at the bases
of the third pair of feet, but do not fall into the water, as they are held in
H hollow which is formed by the bent tail, which, both at the end and on
the sides, has leaf-shaped fringes that inclose the space formed by the
bending of the tail. Under this tail, there is fastened a double row of
the so-called tail-feet, to which the eggs are strung by strong slimy
strings. The embryo now begins to develop in these eggs, which are
quite numerous, 2,000 to 3,000 iu one female, according to the size, and
occasionally as many as 10,000 to 12,000. The formation of the embryo
does not, however, seem to begin till the temperature of the water has
l>ecom_e milder in spring, even if the pairing should have taken
place in autumn or winter; for, although loose roe is often found in
winter, it is never seen in any degree developed into an embryo. This
pairing and the development of the roe seem to take place at different
times on the different portions of the coast; for the fishermen tllernselves, who have such an excellent opportunity of observing them, are
not agreed as to the actual time. The development of the embryo
seem to take at least fourteen days from the time of commencement,
and it can easily be observed till the young break the shells of the eggs
and begin to lead an independent life. When the young lob ter cornes
out of the egg, it mea ure only a few lines in length, and does not at all
re emble the ol<l lob ter, but has a different structure. It does not
lea e the hollow under it mother's tail immediately after being hatched,
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but lives there for some time, and later frequently returns to it. · It is
particularly distinguished by a less complete development of its feelers
and tail-feet, and by the feet being exceedingly small but furnished with
long brush-like branches, with which it swims vigorously on the surface
of the water. After having spent some time in this state, it changes its
skin several times and assumes the shape of its mother, when it goes
to the bottom. Its life from this moment till it reaches a size of 5 to 6
inches is entirely unknown; for no young lobsters have been caught,
either by fishermen or scientists,* the smallest having been found in
the stomach of the torsk, so that it is probable that they spend this
portion of their life at a greater depth and live in a different manner
and on other food than at a later penod. There can, therefore, not be
any artificial hatching of lobsters in the sense of artificial :fish-batching,
but all that can be done is to keep the lobster imprisoned during the
development of the eggs, and thus protect it from the dangers.which
threaten it and its young. It is impossible to do anything for the ~ender
young, as they die very soon when confined. I see, however, that several persons in France, and Mr. von Eris, in the lagoons of Triest, near
Grado, have hatched several millions of young lobsters by keeping
lobsters with ripe roe at the bottom of the sea in perforated boxes.
After the lobster has emitted its roe, and the young have left the
mother, she begins to shed. She, therefore, goes to' safe places, and
does not seem to care much for food, while the old skin is being loosened; the shell :finally opens in the back, and the animal goes into the
water naked. It then looks as if it was covered with velvet, on account of the considerable formation of cells which is going on all over
its surface. These cells afterwa:cd grow hard through small particles
of lime and form the new shell. This shedding of the shell goes on
from the middle of July till September, but not at the same time
all along the coast, being earlier in the southern and later in the northern part. The lobster thus gets sick, as it is called, toward the end of
June near Sogndal, and the export must then cease, as the mortality
among them becomes too great, while near Karmo it is still in a healthy
condition till July 15. Farther nort~, the shedding of the shell begins
still later, and lobster may be caught all through July.
The greatest enemy of the lobster, and who sensibly diminishe.s its
numbers, is man. When swimming near the surface during its y.outh,
with a number of other small crustaceans, it becomes a welcome prey to
the herring and the mackerel. As the grown lobster keeps at no g·r eat
depth, and where large fish of prey are not commonly found, it is not
much exposed to them, but occasionally, when lying near the surface, it
is taken by large birds of prey. An interesting scene may be witnessed
near Bukkeno, north of Stavanger, where an Englishman has construct"The development of the lobster has, since the original publication of this memoir,
· been studied by Mr. S. I. Smith, of Yale College, and Prof. Japetus Steenstrup, of Copenhagen.-Ed.
.
·
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ed a large pond, between some small islands, for keeping live lobsters.
WheneYer the pond becomes too full of lobsters, so that they do not
find sufficient food, they leave the water, and crawl about seeking
to reach the sea; but during their wanderings they fall an easy prey to
large numbers of crows hovering round, which take them in their cla.ws,
fly 11igh up, and let the unfortunate lobster drop down on the rocks,
where their shells are broken, so that the crows can eat them in comfort.
The crows are not easily scared away, but show a remarkable degree of
sense, only flying away when any one approaches with fire-arms, and
later they carry on their depredations in the early morning, when they
have less to fear.
ll'.IPLEMENTS FOR CATCHING THE LOBSTERS, METHODS OF CATCHING
THEM, .A.ND THE MANNER OF SHIPPING THEM.

Formerly, the lobster was caught on our sea-coasts exclusively with
tongs. These tongs were made of wood, and had about the same shape as
the common oyster-poles, being only somewhat longer, generally two
fathoms. Such an implement was exhibited at the Bergen Exposition
of 1865, and an illustration of it is given in the report. As these tongs
were not very long, lobsters could not be caught at any great depthonly at a depth of little more than a fathom-and this sort of fishing
was carried on during the early morning hours. But as lobsters taken
with these tongs often got hurt, and died two to three days afterward,
because they cannot stand any pressure, this implement was not suited
for those that were to be exported; and the Dutch, after the peace of
Westphalia, when the lobster-fisheries began to assume larger dimensions, endeavored to induce the fishermen to use other and better implements. Although baskets, through the influence of th~ Dutch, bad
thus become common in the neighborhood of Stavanger since 1717,
tongs have been frequently used even in our century, and are perhaps
in some places used to this day. Kryger, in his report on Ous, in the
".Budstilcken" (a periodical) for 1820, mentions that lobsters were caught
there with tongs for home-consumption. Farther north, tongs seem
to have been the common implements for catching lobsters at a much
later p riod; for, in the quinquennial report of the governor of theRomsdal <lf trict for 1840-'44, it is said that "lobsters are taken with tongs,
ba kets not being thought. to answer the purpose." Lobsters were
caught with ton g by small boys from ten to fourteen years of age,
earl in the morning, in calm weather, and, if succE;S ful, one night might
yield an income of 2.25. Another very simple implement for catchiug
lobster i I oken of in the "Budstiklcen" by Strom, who ~ays that
lob ter are taken with a. hook fa tened to a pole, which book i inerted in the b 11 , the oft t part of the lob ter. With this in t1 um nt, it cannot be taken at any great depth, and only when the sea i
calm o that the bottom can be een. Lob ter caught in thi manner
cannot be exported, as they could not stand the journey. The imple-
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ments which I am going to at once describe, and which have almost
entirely supplanted the simpler ones, are used by enticing the lobster
with bait into a trap, out of which it canuot escape. The simplest
· of these traps is seldo·m used with us, although, according to Oetker, it
seems to be in common use near Heligoland. It consists of a very
thick iron ring, to which a net is fastened, so as to form a deep bag below
The bait is placed at the bottom of the bag, and it is lowered and taken
up by means of a long line, which, when the bag is at the bottom,
reaches up to the surface. To this line, a piece of wood is fastened, which
floats on the water, and shows the location of the trap. If this instrument has been lying at the bottom for half an hour in a place where
lobsters are known to abound, a sudden jerk is given to the line, so as
to cause the lobster to fall in the bag, and it is rapidly pulled up. (The
most successful time of the day for catching lobsters is generally in the
morning or also between 11.30 a. m. and 3.30 p. m. With this instrument, which the English call "plumpers," and the Germans "l!.,allenkorber," lobsters are taken in deep places.) With us the commonest implements for catching lobsters are baskets (" Tejner"). It seems certain
that the Dutch first introduced them for catching lobsters; but they
may have been used long before that, e.g., for eels, as the name is Scandinavian, and is derived from "tun," i.e., the long and tough roots of the
juniper-tree. After 1713, a beginning was made in plaiting them of
willow-branches. Where these materials could not be readily obtained,
they were, as Pontoppidan rela,ted in 1753, made of hoops, which were
kept apart by chips of wood. All round these, nets are fastened, and at
each end there is a long, narrow, trough-shaped entrance, out of which
the lobster cannot escape. On the oue side, there is a trap-door, which
can bP. closed with a peg, and to another pin sticking in the basket the
bait is fastened, while under the basket there are large stones to make
it sink rapidly. To one of the uppermost chips of wood, a pair of tongs
fs fastened, furnished at the end with a pfoce of wood to indicate the
location of the basket. Such are still in common use all along· our
coast. Still earlier, in 17 46, the famous naturalist, Carl Linne, described
similar baskets, which he saw in use on the coast of Bohuslen, in his
" West-Gota Resa," p.191. These were two yards long, one yard broad,
a.nd one yard high, resembling a half-cylinder, with entrances on both
sides; such are still used and could be seen at the Bergen Exposition.
At this same exposition, a basket was exhibited, differing somewhat'from
these in its shape ; it was plaited of branches, and was shaped like a
hemisphere, with an entrance at the top. An illustration of this basket
is given in the report on the exposition.
Lobster-fishing is carried on at different seasons on different parts of
the coast of Norwa.y. It generally begins in spring, but in som~ places,
e. g., near Christianssand, it continues all winter. · Farther south the
spring fisheries begin earlier; tbns, on the coast from Sireaa to Jrndder in
the middle or toward the end of Marnh, as the lobsters then begin to go
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into shallower waters. From Karmo to Espevrer, the fisheries begin in
April, and farther north, near Strandsund, in the beginning of May. Near
the Jredder, which is farther south, but where the coast is not so flat and
convenient, the fisheries commence much later. The fisheries are continued through the following months, but cease in the first-mentioned
district in the middle or toward the end of June, while in the otlle-rs,
near Stavanger and the Southern .Bergen district, they are continued
till the middle of June, and farther north till the first of August. When
the fisheries are to commence, the :fishermen go to the outer islands near
the open sea, where the fisheries are richest, and live in sheds built for the
purpose, during the whole week from Monday on, returning with the
lobsters on Saturday, fishing thus going on for five days each week.
Two men generally club together and have thirty to fifty baskets. In
the evening, the baskets are fnrnished with bait, consisting of all sorts
of fish except herring and mackerel; for they claim to have noticed that
lobsters caught with bait of the last-mentioned kind do not live long.
The baskets are then placed in the sea at a depth varying from 1.6 to 2
fathoms, according to the season of the year, and taken out before sunrise. The baskets can also be put in position when the tide comes in,
and be taken up when it goes out. As soon as the lobster is taken
from the basket, its claws are tied together with strong twine, and
it is placed either into a box perforated with many holes, or into a
larger basket, which is then sunk in the water near the coast. Here
the lobsters remain till Saturday morning, when they are taken out and
brought to the dealers, from whom the fishermen immediately receive
their pay. Every lobster which measures more than 8 inches from the
spine o_n its forehead to the tip end of its tail, and whose claws are perfect,
is called a '' full man;" but if it measures somewhat less, or if portions
of its claws are missing, it is called " half a man," and only fetches half
the price of the others. The dealers, who collect the lobsters on the coast,
pack them in large boats that can hold as many as 2,000, cover them up
with sea-weeds to protect them against the sun, and send them to the
chief depot, where they are immediately placed in special boxes.
These boxes differ somewhat among themselves; the · best are about
3 yards long, 2½ yards broad, and 18 inches high, and perforated
by numerous holes, so as to constantly admit fresh water. These
boxes hold about 400 lobsters each. Formerly, they were not so
high, but then the mortality among them was greater, especially in bad
weather, when the rain adulterated the water in the box. In other places,
the e boxe are perfectly square, measuring four yards each way, and
bold about 500 to 00 lob ters. After the lobsters have arrived at the
chief depot, they mu t always rest for some hours in the box, before
th y are placed on board the ve els, as they are ick from the long
voyage in open boat without water. Every Saturday, an Engli ·h lobter---v . . 1 come to the depot, begins to take it cargo in the evening,
nnd g t · through with thi Sunday afternoon, whereupon it immediately
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goes out to sea. In this manner, the fishery bas been arranged for more '
than one hundred and fifty years, as it seems, by the Dut~h, of which more
will be said under the history of the fishery. Nowa<lays, the fishermen receive a far higher price for their lobsters than formerly, and as
a, general rule they get in Stavanger and Bergen from 4 to 4½ cents
apiece, but farther north they are cheaper. Formerly, .when the price
in Stavanger was lower, about one-half cent extra was given for every
lobster caught before the middle of May, but this custom has been abandoned. The dealers who receive the lobsters from the fishermen receive
ahout 60 cents as box-money for every thousand, and 20 to 25 cents for
every hundred they bring to the chief depot for every fuJl mile they
travel with them. The wholesale dealers receive the same box-money, but
besides $3 as weekly money. If they do not keep any boxes themselves,
but receive them from the lobster-company, the retail dealers get $3 for
every thousand, and the wholesale dealers $4.50 for every thousand,
but, in that case, no week-money. When the lobster-vessels go to sea,
they always go straight over to England, to Grimsby and Harwich,
while formerly they went to London, anchoring near Greenwich in the
evening, unloading the lobsters during the night, and taking them to
London, where they arrived in the Billingsgate market before sunrise.
Now the vessels, on arriving in one of the above-mentioned ports, go
into the dock, which is specially intended for them, and the lobsters are
unloaded into the fish-boxes belonging to the dock, which are rented out
for one English shilling a day. These fish-boxes are shaped like a boat,
are 11 yards long and 5 feet broad, but have a flat bottom. They
are hoisted up so that the water runs off, and the lolJsters are sent in
suitable. baskets by railroad to Billingsgate. Sometimes they are sorted
in the ports, but this is mostly done in London. The largest lobsters
are picked out, and twenty are always packed in a basket, which gets a
black stroke as a mark. The smaller ones are packed forty in a basket,
and get two strokes as a mark, while the smallest are packed sixty in a
box, and get three strokes as a mark. The baskets with one stroke are
more valuable than those with two and three, although these latter con.tain more lobsters. The wholesale dealers in the market get them from
the railroad and sort them, and they then pass over to the fishmongers.
These boil tbem, and send the finest to their best customers in the city
and the country, while the small ones are sold in the city to cheap res
taurants and private individuals.
'In the Billingsga,t e market, the .lobsters meet their brethren fro~ the
English, Scotch, and other coasts. From the south coast of England,
they come by the Southwestern· Railway, and by the Great Western
from Bristol, to which ports they have come from Guernsey and Jersey,
the Scilly Islands, and Land's-End. From Scotland, the Orkney Islands,
and Lewis Island about 180,000 come every year, partly in steamers;
from Ireland, they come l)y way of Liverpool; while a smaller numl>er
come from Sweden and Heligoland. All these are gathered in the
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Billingsgate market, and are thence distributed from March to August.
Not all are consumed in England, but a portion are again sent away,
especially to France.
I have mentioned that the coast is divided into certain districts, and
that in these there are certain stations for the retail and wholesale
dealers, from which the lobsters are shipped, and where the government
custom-house officers are stationed, as great facilities are afforded to this
trade in the way of customs, &c., of which I shall speak more under
the history of the fisheries. Of these districts, the first, the most easterly one, extends from Faerder to Mardo, but from this district none
are at present exported to England. The same is partly the case in
the second district, which extends from Mardo to Cape Lindesnaes,
although some are placed dry in boxes and sent by steamer to London
and Hamburg. In this manner, lobsters are also sLipped from the next
district, which extends from Cape Lindesnaes to Snaekken, the chief
place from which they are exported in this district being Kirkehavn.
The lobsters are placed in the boxes in several layers, the tail being
bent under the stomach. The boxes are then closed, and the lobsters ·
keep alive for a considerable time. Formerly, they were from these districts also exported in barrels; but this was discontinued t~enty
years ago. The next district extends from Stavanger, near thi1river
Sire to Vig.
. lA following half-page defines the exact location of the di:ffere t districts.-TR.A.NSL. J
/
Nearly all the lobsters which are shipped from Norway are sent alive.
Pontoppidan relates that in his time-the middle of the last cetiturysome were salted just before being shipped, but this custom sJems to
have been subsequently abandoned, as so many lobsters died /during
the voyage. In this century, Mr. Jacob Morch, a Christiania mer,cbant,
tried the plan of putting them up in hermetically-closed rece~~acles;
but as all those which bad been put up by him in this manner µid not
get the red co1or of the fresh boiled lobsters, and therefore were not
liked so well, he took out a patent in 1840 for putting them up jn such
a manner as to keep their beautiful red color. He dipped them in boiling water containing salt till they got this color, and then made an
incision in the soft part under the tail, thus Jetting the. water which
injured them fl.ow off, and then placed them in hermetically-sealed vessels. Very few lobsters put up in this manner, however, seem to b3:ve
been exported, and nothing more has been hea,rd about it.
THE LOBSTER-'I'RADE .AND THE HISTORY OF ITS LEGISLATION•

.Although the lobster had been known to our ancestors from time
immemorial, it wa , a ha been said above, but little used as an article
of food, and for ign r have taught u to like its flavor. In Holland, the
lob ter s ems to have been highly prized, even in olden times; and when
their lob ter-fi heries were no longer able to supply the demand, the
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Dutch began to visit Norway as early as the seventeenth centi-iry, but it
seems that lobsters were not exported in any considerable quantity till the
middle of the century, especially from Flrekkefiord and from Karmo.
The cltizens of Zierikzce in Holland commenced this trade, and for a
long time carried it on exclusively. We read that lobsters were exported from Flrekkefiord in 1060. In 167 4, that port was visited by ten
lobster-ships, and, in 1676, Hittero near Flrekkefiord, and Egvaag near
Farsund,' became the chief stations in the districts of Lister and Mandal.
From 1690 thenceforward the Zierikzee boats visited Karmo regularly,
Skutesnres and Buken being the first lobster-ports in that district. The
Dutch were so eager to further these fisheries that they gave presents
to the clergymen, consisting of cheese and cakes, and thereby induced
them to exhort the peasants in front of the church to catch and sell
lobsters. This succeeded so well near Lister that I find that a man on
July 7, 1699, had his ground solemnly consecrated so as to prevent
other people from catching lobsters there. The clergymen at Karmo,
re9eived presents till 1730, when the Dutch found that it had become an
unnecessary expense, the lobster-fisheries bei.ng by that time in a very
:flourishing condition. Till 1713, however, these fisheries were not carried
on to any very great extent, as wars hindered the fishermen from following their occupation and made the export uncertain. People therefore
contented themselves with catching lobsters with tongs; but, after the
peRce of Utrecht in 1713, the export of lobsters was better regulated, and
several ports were visited both in the Stavanger and in the South Bergen districts. Then people began to make baskets, which the Dutch were
very anxious to introduce, as many of the lobsters caught with tongs
died. The Dutch, therefore, gave to those fishermen wb9 used baskets
clay pipes, and twine to tie the claws of the lobster. By agreement,
common customs and regulations for loading the ships had been adopted,
so that the shipper who first came into port should be allowed to take his
full load before any of the others could buy any. The price bad also
been fixed by the Dutch at about one cent for each lobster,(" full man,")
and about fifteen cents for every one hun_d red lobsters brought alongs\de of the ship. In order to avoid competition among the buyers, e_v ery
port had a certain district assigned to it from which it was supplied with lobsters, and every captain had a certain port to which his
ship must go. As long as this trade was carried on exclusively by the
citizens of Zierikzee, this agreement was kept up, and both buyers
and sellers were contented. The following places were then gradually
designated as lobster-ports: Mandal, Flrekkefiord, Egersund, Tananger,
or perhaps Stavanger, Akre on the faland of Karmo, and Leervig on the
island of Stordo. Outside of Lister, Stavanger, and the southern part of
the Bergen district, it was not allowed to catch or sell lobsters on account
of the strange belief prevalent among the fishermen that lobster-fishing
would ruin the other fisheries. This can be seeu from Governor Povel
Juel's memorial of 1717, which is found in the royal archives, where we
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read: "It is thought that the lobster~fisheries a.re very injurious to all
the other important fisheries; for experienced fishermen say that fish
mostly live where there are lobsters, and that they dive to the bottom
to get the roe of the lobster. It is well kriown all along the coast that
through lobster-fishing the cod and mackerel fisheries are neglected, and
it is desirable that this fishery should be entirely abandoned." •·
This belief in the injuriousness of the lobster-fisheries seems to~ave been
very common till the end of the last century; for, in "Ver'such einer Naturgescbichteder Krabben rind Krebse," by Herbst, 1797, it says "that many
people think this trade is injurious to Norway, as the removal of large
quantities oflobsters makes the fisheriesleave the coastofNorway." Governor Holm, in bis'' Forsog til Beskrivelse over Lister.og JJrlandals Amter i
Norge," likewise says: "It is difficult to say in how far lobster-fishing
hinders the other fisheries, as many fishermen stoutly mainta,in. Lobsterfishing has been ca.rried on, as now, in olden times, when the other fisheries were very considerable." The lobster-ships were to go to certain
ports specially designated, and, on leaving these ports, were to pay 3,
sum to the custom-house officers, who besides liked to take small presents, which abuse is complained of as early as 1717, as likewise
tl.iat the citizens sold to the lobster-ships brandy and lumber, receiving
in exchange various goods which paid no duty. The lobster-ships generally came twice a year from Holland, late in autumn and ~arly in
spring, and sailed along the coast to get their cargo in the ports designated for them. The English at that time received their lobsters
from their own coasts, from the North American islands, and from Beligoland; rn,ooo having been exported to England from the latter place in
1713, and 34,000 in 1714. But, as soon as the English demand grew
larger, English ships occasionally came to Norwegian ports, and bought
lobsters, paying a higher price than the Dutch. It seemed, also, as if,
through the introduction of baskets in Lister and Karmo, by which lobsters were easier caught in greater numbers, and through the increased
export during the years of peace after 1713, the quantity of lobsters had
decreased, and the :fishermen began to complain of the low price paid
by the Dutch. In 1716, the fishermen of Lister addressed a memorial
to Go,·eruor Povel Juel, saying '' that they no longer could sell lobsters
accordiug to the old regulations at a, cent apiece, because the fisheries
decreased year by year, so tha,t they had no reward . for their trouble,
danger, an<l expense, but only less profit in their farming, which had to
be entirely neglected on account of these fisheries; they, therefore, had
concluded to give up the above-mentioned fisheries entirely;" and,
therefore, they petitioned him to forbid the lobster-buyers to visit the
port , or at lea t to raise the price to 2 cents apiece. The governor,
who always eem to have taken a deep interest in the welfare of bis
di trict, con equen tly decreed, July 15, 1717, "partly in order to please
the farmer , and partly the lobster-buyers, who would quickly get their
cargo if all the men along the coast gave greater attention to the
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fo;heries, because they had the price raised, and had not to lie in port
eating up their provisions," that the lobster-buyers who, after this date,
came to the ports in his district '' should pay .2 cents for every lobster,
either living or dead, great or small~ just as it might come; but, if
it ouly bad one claw, l½ cents, and not give either a higher or a
lower price. Any one acting contrary to this decree should pay a
fine of about 30 cents for every lobster, half of which should go to the
informer, aud half to the sick poor of the parish; and the lobster which
had been either bought or sold should be confiscated." The old customs, that the ship coming into port first should first take its full cargo,
&c., should remain. He also induced the govem01· of Stavanger to
issue the sa,me decree in his district, but the goyernor· of the South
Bergen district would not do so. When the lobster-traders in Zierikzee
beard of these regulations, they resol rnd to oppose them unanimously,
and agreed in writing not to give more than one cent for each lobster,
and also to send their ships on one and the same day to thm,e places
where they were accustomed to get their cargo, so as to prevent any of the
shippers from abandoning the agreement entered into and paying more.
They thought that if all the shippers were unanimous ilot to pay more,
the poor fishermen would finally give in if they saw that the shippers
made preparations for sailing and no one e1se was there to buy. Their
commissioner in Stavanger, Lauritz Smith, made great exertions to
induce the peasants to return to the old price, by traveling in person to
T,rnanger, where he had great influence, and by urging the clergymen
to induce their parishioners to sell at the old price, promising them some
extra presents from the Dutch if they should prove successful in per- ·
suading the peasants. All the custom-house officers also assisted him,
because they were afraid of losing their fees and small presents which
they were in the habit of receiving frorri the Dutch. He was, however,
only successful in one parish in the Tananger district, while in aU the
others and in the districts of Lister, Mandal, and Stavanger the peasants
immovably stuck to their new price. In the Bergen district, the governor had issued no decrees, and Smith succeeded, with the assistance
of the custom-house officers in Leervig, in furnishing the Dutch several
cargoes at the old price. The wealthy peasants were the most eager to
uphold the new price, forcing the poorer ones not to sell, so that all the
exertions of the Dutch failed; the new price soon becoming universal
everywhere, and prevailing till near the end of the century, but only for
living lobsters measuring more than 8 inches in length, while for the
smaller ones or those having only one claw only one cent was paid.
Lauritz Smith also made complaints to the government in Copenhagen
regarding Governor Juel's decrees, and as Juel was not in favor with the
government, bis decrees for the benefit of the peasants did not meet with
its approval. In bis report to the king, Smith complained very strongly
that the governor had attempted to change old established customs
which to all intents and purposes related to foreigners. The report
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suggested that all the fisheries should be rented out for the benefit of
the royal treasury. Governor Juel was that same year obliged to resign
and could do no more in this matter. The thought of renting them out
was again given up, as the new governor could not advise such a step; but
sometime afterward the question began to be asked whether the country's
own merchants might not derive some advantage from this trade, and
whether they might not reap the great profit which had hitherto fallen
to the share of the Dutch. The export of lobsters was quite considerable
at this time, as the district of Bergen was annually visited by eight ships,
and more than twenty took their cargoes in the districts of Lister, Manda,
and Stavanger. There is no information as to the size of these ships, or
how mariy lobtsers they took, but each took a cargo twice a year; and
even if they were not as large as those mentioned about the middle of the
century which could hold 4,000 to 6,000 lobsters, the quantity of lobsters
exported was, nevertheless, very considera,ble, and the Dutch traders
must certainly have enjoyed a good income from this trade, as on every
occasion they showed themselves so eager to retn,in it. As lobster-fishing had become much easier since the introduction of baskets, and
more profitable through the higher price which the peasants got, the
landed proprietors wanted to have the exclusive right to fish near their
grounds and forbid all others to do so. This they thought could best
be done by having their grounds solemnly consecrated. I find such a
consecration of a farm near Lister, spoken of as early as 1689, but on
the island of Karmo not till 1720. In some places, such a consecration
was respected; while in others this was not the mi,se, the people having
an idea that fishing in the sea should be free to all. A law-suit in 1725
resulted in the confirmation of this ancient law of free fishing in the sea
by a royal decree, which also affected the lobster-fisheries. David Halvorsen Vraa and Jacob Olsen Vidoen, of the village of Staengeland, on
the island of Karmo, in 1725, brought a law-suit against some fishermen,
who, in spite of the consecration of their ground, had pla.ced some lobster-baskets near some small islands belonging to them. Judge Leth
gave judgment on the 29th of August of the same year in favor of the
plaintiffs, on the ground that the law, book 5, chapter 11, article 2, confirmed by book 3, chapter 13, article 1, gave the owners the right to
use all the profits that might be derived from their property. After
this judgment had been passed, all the owners of islands began t-0 forbid
the fishermen from catching lobsters not only on those portions of the
coast that were very near to their farms, but also on islands that lay at a
distance of three or four miles from the coast. The poor fishermen, who
at certain seasons of the year lived entirely off the lobster-fisheries, saw
themselves deprived of this means of making a living, and complained
bitterly to the highest authorities, maintaining '' that the lobster-fisheries have never before been forbidden them, and that now they were deprived of their only way of making a Ii ving;" they pointed out that the
king's own sailors were especially hurt by this judgment. Through the
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governor, their complaints were laid before the viceroy, Mr. Weber, who
had the matter examined by competent men, and thereupon sent a memorial to the king, in which he says, among other things: "The blessings which the sea bestows will become useless, if the owner of the
ground bas the power to take and keep everything pertaining to the
fisheries; fish are not in one place, but change from one to the other;
and the fishermen, who alone understand the :fisheries and earn their
living thereby, must go after the fish. It is a general custom of the
country, and also in accord1:1,nce with the law, that every one takes the
fish which the sea yields wherever he finds them, with the exception of
the salmon, which always goes to certain places that pay a special tax,
and where, therefore, none but the owner is allowed to fish. The law,
book 5, chapter 11, article 11, says that rro one must hinder another person in the fisheries he possesses from olden times, and article 2 of the same
chapter, on which the judge bas based his argument, sa_ys: 'Every man
shall enjoy the water and the fisheries near his grounds which he bas
possessed from olden times, ~nless he has been deprived of these privil~ges by law;' and book 3, chapter 13, article 1, says: 'A nobleman and
landed proprietor is, mor~ than any stranger, privileged to use all the
advantages of his property.' Fierce law-suits would follow, if the owner
of such islands could forbid the fishermen to catch lobsters, as the blessing of the sea would then remain• useless, and the little that was derived from it would not be properly treated, since the :fishermen alone
have the greatest experience in this matter," &c. He therefore proposes to the king to revoke the judgment given by Judge Leth, and
allow all and every one to fish lobsters. The result of this memorial was
a royal decree, dated April 23, 1728, to the effect that lobster-fishing
should be free to all.
After this decree had made the lobster-fisheries free, the export of
lobsters, concerning whose decrease complaints had bP-en made to the
viceroy, ~ose again, so that in 1733 t~ enty-three large cargoes, containing 160,000 lobsters, went to Holland, and the rest to England in thirtytwo small English and nine Norwegian vessels. The Stavanger fishermen had recently got six to eight lobster-vessels, after the question
whether the adYantages of the .lobster-trade might not just as well be
enjoyed by the king's own subjects as by the Dutch had been settled,
and certa,i n privileges had been granted to the home traders, decreeing
'' that in order not to let foreigners reap the chief profit, a Norwegian
ship should be admitted into eyery port before anything should be sold to
foreigners." English vessels likewise began from this time to visit the
coasts of Norway in greater numbers; many of these had formerly taken
their cargoes near Heligoland, '1nd had left that region because the
fisheries had decreased there. Several ports of export and customhouses were established on account of the increased fisheries ; six ports
being alone established in the Stavanger districts. On account of the
greater demand for lobsters, the fisheries were carried on to a great

238

REPORT OF COMMISSIONER OF FISH AND FISHERIES.

extent, and complaints are made during the following years that the
number of lobsters on the coast was decreasing. Count Rantzau, who
was governor at the time, issued an order to his officers that they should
make suggestions as to what should be done to prevent the decrease of
this important fishery, which yielded so large an income to the king and
the nation. Judge Lorn, in Lister, in 1737 made a proposition that the
fishermen should be forbidden to sell any lobsters measuring less than
9 to 10 inches in length, under a fine of about 60 cents for ernry smaller
lobster which is sold; and as the lobster, as far as known to him, emits
its roe toward the end of June, fishing should cease from June 24 till
the end of February. This for those times very remarkable proposition was not supported by others, and was forgotte_n ; more than one
hundred years were to pass before the idea of protecting the lobster
during the season when it spawns and sheds its shell was destined to
become a reality, and a law passed concerning it. Peasants who bad
farms near the sea where lobsters were caught, believed that tl.Je decrease
of these fisheries was chiefly caused by the freedom of fishing, and that
the lobsters would final1y be exterminated. There was consequently great
dissatisfaction with the royal decree, which favored the small farmers at
the expense of the great ones. They likewise thought that as consecrating the ground had, with few exceptions, always been respected,
owners should also in the future be exclusively permitted to fish lobsters
on their gounds, if these had been consecrated prior to the royal decree.
Many government offici:J,ls seemed to have shared this view, especially
when the fisheries began to decrease very much and the peasants found
it very difficult to pay their taxes. The judge, in his answer to Governor Rantzau's inquiry regarding the economical pressure, sa.ys expressly "that in assessing the taxes on each farm regard had been bad
to the lobster-fisheries, which have become exceedingly profi.ta,ble, for
which reason the Dutch and English lobster-vessels frequent our coast.
In these regions, mackerel and other important fisheries have belonged
to the farms lying n<-'ar the sea; and as, in the district of Lister, these
fisheries have been so entirely destroyed that the inhabitants barn not
bad any use of them for many years, and had to lay aside their nets
and seines, which th_ey bad bought at a great expense, they now have
nothing else to fall back upon for earning a living and paying their
taxe but the lobster-fisheries near their ground, since the quantity of
grain and bay which they harvest is but very small, and agriculture is,
in many place , connected with the greatest difficulties." He would,
therefore, propo e '' that, in order to preserve the fisheries, land-owner
may have the exclusive right of fishing on the coast near their grounds
and around. all tho e i lands, which were formerly used. for agriculture,
a far a the <leep water, but that all the remaining waters should be
free to every one." Ile: therefore, wi bed to bring back the condition
which i ted before Judg Leth gave the two former mentioned above
the exclu i e right to fl h lob ters near their grounds, which right all
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!and-owners, from foolish covetousness, exercised so far as to forbid the
poor fishermen from catching lobsters on the outer coast as formerly, for
which reaRon the royal decree also made lobster-fishing entirely free.
The decree, however, remained in force, for the special reason tllat it
favored the enrolled sailors, to assist whom was in the interest of the
government.
The dissatisfaction with the existing state of affo,irs did not grow less
in course of time; but every time that the political situation in
Europe favored or did not prevent the lobster-trade, the land-owners
endeavored to regain the exclusive right of fishing lobsters near their
grounds. In the district of Flrekkefiord, there were thus, in 1790,
serious. quarrels between the fishermen and the land-owners, who tried
to pre'7'ent the fishermen from catching lobsters near their grounds,
forbidding them to live on their islands~ or to set their baskets and
gather the lobsters. Mr. Schi6nning, a custom-house officer, January 13,
1770, made a proposition to the board of trade, containing more definite
regulations concerning the rights of both parties, in order to put an end
to the quarrels between the fishermen and the land-owners. This proposition was sent to the governor, at that time Mr. Teiste, who quietly
shelved it.
The Sfatvanger merchants, after the year 1730, bad bought several
lobster-vessels for shipping lobsters to Holland, because they now
had a number of privileges with regard to the sale of lobsters. They
could not, however, derive from it the profit they desired, as the
Dutch sought in every way to hinder the sale of lobsters in Holland from Norwegian vessels. Several Stavanger merchants, therefore, again sold their vessels to the Dutch, and became Dutch commissioners; letting the trade, however, go on in their own name, so
as to retain for their ships the privilege of first buyers. Complaints
were made, and the Norwegian vessels seem somewhat later to have
lost this privilege of the first buyer. The last who owned lobsterships were the firms of Kjelland & Son and Planz & Sunt, in Stavanger, who became commissioners for English lobster-companies, which,
in the latter half of the eighteenth century, gradually took possession
of the lobster-trade, pushjng the Dutch into the background. The privileges granted to Norwegian vessels greatly benefitteu the commerce of
Norway, which at that time could not compete with the more powerful
commercial nations, in whose hands all our import and export trade bad
hitherto been; but the government, nevertheless, endeavored at times
to encourage the export of the productions of the country in Norwegian
vessels, and for the prosecution of the lobster-trade several further privileges were granted to Norwegian vessels, without however being of
much benefit. Governor Holm therefore said toward the end of the last
century, in his '' Forsog til Beskrivelse af Lister og Jtlandals Amter," that
''the lobster-fishery would be more profitable to the count f if it became
more common to carry it on in Norwegian ships instead of letting the
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Dutch take it and reap the profits which Norway should enjoy." In
1753, the custom-house a,t Leervig was aba,ndoned, and after that year
lobsters were chiefly shipped from Espevrer, a group of islands farther
out at sea, where the richest fisheries were carried on. Formerly, as has
been said, it was not allowed to fish or ship lobsters north of Leervig,
but later lobsters were also allowed to be exported from the southern and
northern Bergen districts, from which there bad been constant cornplaints regarding this prohibition. The export, however, was not considerable north of the olq. lobster-ports; for, according to Olrik, only
52,000 were exported in 1757 from the outer ports in the Bergen customhouse district, the greater portion of which came from S6ndfiordland.
Of these, only4,000 went to Eugland in English ships, the remainder going
to Holland. Toward the end of the eighteenth century, a great change
took place in the lobster-trade, as, after the wa,r which broke out between
Holland and England in 1776, the Dutch lobster-trade was entirely
ruined, the English taking possession of it.
The lobster-fisheries on the inner coast, where they formerly bad been
carried on almost exclusively, decreased very much, so that in the Stavanger district the shipping-ports of Stjernero and Nordstrand were
given up, as well as the outer port of Skudesnres; and toward the end
of the century the export of lobsters was chiefly carried on, besides
from the old ports in the Lister a,n d Mandal districts, from Tananger,
Buken, and Akre, in the Stavanger district, and from Espevrer, in the
South Bergen district, to which afterward came the more northerly
ports of Salthellern and Rognesund. These shipping-ports bad been
established through the exert.ions of a Bergen merchant, Mr. Wallace.
Ee was commissioner for an English lobster-company, which controlled
all the trade from B6mmel to N ordfiord. Brandosund later took the
place of Salthellern as a shipping-port.
In order to encourage lobster-fishing and the lobster-trade to foreign
countries, considerable changes were made in the custom-house arrangements and the taxes to be paid for lobster-vessels. As it is of great
importance during the lobster-season to get the lobsters to the shipping
ports alive, every delay during the lading of the vessel, or every delay
in the time of sailing, will ooca,sion the death of many lobsters. Special
cu tom hou e regulations bad therefore to be made for the lobster-trade.
Such a special regulation from the end of the last century is here given,
omitting some unimportant points:
'' Until further notice, it is allowed" 1. That both foreign and Norwegian lobster-vessels, when taking
lobster in the ports of Salthellern and Espevrer, may enter these port~
without going up to the custom-house, or without obliging the shipper
to go there with the paper of the ship, unless the ship bas no certificate
of it gaug , in which case it must obtain one from the authorities in
B rgen.
"2. Th e ships are not required, either going out or comiug in, to
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call the custom-house officers on board in order to exa,mine the ship and
exact the taxes on the lobsters which compose the cargo. The officers,
however, are at liberty to superintend the lading, if necessary.
"3. The lobster-commissioners of this firm (Wallace) must faithfully
give an account of all the goods which the incoming ships may bring,
and of the number of lobsters which are to be exported, so that the
dues may be paid, and must also give the carrying ~apacity of the vessel.
"4. These ships are not exempt from the general custom-house super-.
vision, but all the more, on account of the liberties accorded to them,
does it become a duty of the officers to keep strict surveillance; and the
revenue-cutters have also to see to it that nothing unlawful is going on.
"5. With regard to proving the correct calculation of the customdues, it is resolved that the commissioners, in every place where lobsters
are caught, shall annually, when the fisheries cease, obtain from the
fishermen the exact number of lobsters caught and \he number of ships
employed in the tra,de, with their carrying capacity. Tlrnse data are
communicated to the custom-house officers, and the dues are to be paid
accordingly.
"6. Ships exporting lobsters from Rognesund are granted the same
privileges, only with the difference that on coming into port they must
come up to the custom-house, so that, consequently, the commissioner
alone becomes responsible for the correctness of the list of the lobsters
which have been exported.
"Given at the general custom-house office January 20, 1798."
The war between Ho11and and England injured the lobster-trade
somewhat, but it soon recovered and rose to considerable dimensions,
like our whale-trade, during the North American war which broke out
in 1775. In Farsund, the :flourishing firm of Jochum Birch Lund had in
1786 commenced to export lobsters in vessels of their own. Several
years later, when the English attempted to get a foothold in their lobster-district and pay higher prices, they petitioned the government to
order the fishermen to keep the corn.litions of the contract entered into
by them till its time was up; but the government could in this case refer
them to the law. In 1790, they petitioned to obtain the exclusive right
to buy up all lobsters in the neighborhood of Farsund, agreeing to give
the same price as others. They referred to their heavy expenses for fitting out vessels, and to all they had done to further the interests of Farsund, and maintained that their petition was in accordance with old
privileges granted to the Norwegian lobster-trade. They obtained this
ex-elusive right to buy lobsters on condition that this right should only
be enforced till their ships had got their full cargoes, and that they
should pay the same price as others. It was therefore not the same
privilege which had been granted to Norwegian lobster-Yessels ·more
than half a century eq,rlier, as these had only the 1·ight to let one of their
vessels take its cargo before foreigners could get any lobsters. Some
years later, they petitioned for the same privilege for all their vessels,
even beyond Oape Lindesnres. This, however, was not granted.
16 F
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As the fisheries toward the end of the century declined very much,
Mr. Gjertsen, a Mandal I!lerchant, in 1790, prop~sed to the government
that it should forbid the fishermen to ca,tch lobsters from July 1 till the
end of October, under a fine of $25. He drew attention to the constant
decrease in the number of lobsters, which he thought was solely owing
to the fact that they were caught during the season wlien they spawned
and shed their shell. Although he did not seem to know anything of
Judge Lom's proposition of 1737, he had nevertheless arrived at the
same result, viz, that, if the numbers of the lobster are not to be diminished, they must be protected during the season when they spawn
and shed their shell. The government approved of this proposition
quite as little as of Lom's, thinking that such a prohibition of the fisheries at a certain season would reduce the income of the :fishermen too
much, especially during poor years, and no one seems to have had an
idea that such a protection of the lobster would prove extremely useful.
The European events from the beginning of the French revolution
seem not to h~we had much influence on the lobster-trade, which was
now in the hands of the greatest maritime power, England. Even their
attack on Copenhagen in 1801 had only a temporary influence.
The export, which had decreased very much toward the end of the century, seems to have risen again somewhat during the first years of the
new century, so that from 1804 to 1806 the annual average export was
345,000; 97,700 from the Bergen district, 174,300 from Stavanger and
Egernsund, 64,800 from the lobster-ports in the district of Lister and
l\'.Iandal, and a number from the district of Arendal, where people bad
only begun to catch lobsters about this time. The increased number of
lobsters exported was owing more to the establishment of new lobsterports than to an increase of the number of lobsters in the old ones. On
account of the small number caught toward the end of the century, the
price of lobsters had risen, so that in 1804 about 2~- cents each were
paid for lobsters caught in winter, and about 2 cents for those caught
iu summer. The :fishermen were now placed in a very favorable position, and lobster-fishing was constantly extending beyond its old limits.
The year 1807, however, had a decided influence on this :fishery and the
trade connected with it. After the attack of the English on Copenhagen and the consequent war, the export of lobsters ceased entirely,
and they were only caught to supply the borne market, and partly to be
used as bait in the rich plaice :fisheries, which at that time had been discovered near Stavanger. These years of war for the country were years
of peace for the lobsters, and their numbe~ seems to have increased to
such an extent that when the fisheries recommenced in 1815 they were
taken in enormou quantities, not only inside but even outside of the
ba ket . The cu tom of the lob ter-fishers getting from the traders not
only brand , a well as twine to tie the claws of the lobsters so they
should not bite each other, but also clay pipes, which we find common
in th b ginning of the eighteenth century, is al o spoken of in 1817 by
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Oftedahl in his "Efterretninger om Renneso," where he says "that a
lot of clay pipes in a house is a sure sign that the inhabitants have been
engaged in lobster-fishing." The price of lobsters was, according to him,
in the same year only a cent apiece, as the fisheries were still very productive, but, nevertheless, the :fishermen made a good living, . the rnoRt
fortunate ones selling annually in the parish of Skudesnaes lobsters to
the amount of $150 to $175, (Krogs (Ekonomisk statistiske Efterretninger om, Skudesnaes Praestegjaeld, 1816, in the 4 ' Budstikken" for
1817 ;) and in the parish of Renneso the average sum earned by each
fisher in 1817 was, a ccording to Oftedahl, $166. From 1815 to 1818,
593,000 were on an average exported annually, so that the exports were
greater than before the war, although the district was much smaller.
On account of the low price of lobsters, caused by the rich fisheries, the
exports rose still more, and English companies not only bought lobsters
for their own country, but reshipped some of them to France.
The number of lobsters exported in 1821 and 1822 amounted to over
a million a year, and increased still more during the following years,
although it was not so large in 1823 and 1824 on account of the unfavorable weather. From 1825 to 1830, the average number of lobsters exported annually was 1,268,000, and in 1827 and 1828 the highest number was reached, viz, 1,500,000. These large numbers, however~ were
caused not so much by the :fisheries being just as productive or more so
in the old lobster-stations, but by the circumstance that new English
companies, seeing the great profit to be ·derived from this trade, commenced to export lobsters from places from which they never had been
exported before. Thus lobsters began to be exported in 1828 from the
district of Tonsberg, and from Sondmor in 1826, and during the two following years from Mol<le and Christianssund. The exports from Stavanger and Egernsund meanwhile, decreased very much, having been
reduced to 67,000 per annum in the latter place in 1827 when the exports
from the whole . of Norway amounted to 1,429,703. After 1830, the
exports began to decrease even in the new districts, so that the annual
average quantity of lobsters exported during the five years 1831-'35
was only 640,000. The only places that kept the lobst~r-trade alive
were the new districts, while all the old ones decreased rapidly, some
of them to such a degree that according to the governors' reports· the
lobster-trade must be considered almost extinct in 1835.
All this export-trade was carried on by English vessels, except at
Farsund, from which Mr. Hans G. Lund shipped twenty-four cargoes in
1819, twenty-four in 1821, sixteen in 1824, and twelve in 1825, each of
them consisting of 4,000 lobsters, partly to London and partly to Holland.
When the attention of the fishermen was directed to this decrease of
the lobsters in the old districts, people began to be afraid that the poor
fishermen would entirely lose this means of earning a living; and it
was supposed that the decrease was chiefly due to the fisheries being
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carried on during the spawning-season of the lobster. In 1830, l\Ir. T.
Lundsgaard, member of the Storthing, (Norwegian Parliament,) therefore
made the motion to pass a law forbidding the catching or exporting
of lobsters from June 15 till October 1. The committee which had
this matter in charge proposed that the motion should be laid on
the table, because Mr. Lundsgaard had not produced any information
which might eiiable the committee to judge with certainty to what
extent this dreaded decrease of the .fisheries really existed, and whether
the evil could be remedied by the measures that were proposed. The
committee likewise thought that such a measure would be too great
an encroachment on the rights of many places on the coast, taking
away from these regions their only source of inco.me. The government,
however thought, that the matter was of great importance; and as
the report of the committee showed that only want of information had
prevented a_ny action being taken, it requested those districts in which
the lobster-fisheries were carried on to have the matter examined by
the local officers and other competent men, an<l to send in a report,
stating whether it would be useful to pass a law on the subject; and,
if so, to state the objections to Mr. Lundsgaard's proposition. All the
rnports which reached the government in answer to this request agreed
that tbe lobsters had decreased in size, but some supposed that the
great masses of spring-herring coming near the coast might have had
an influence on it, or that this decrease in the size of the lobster
might be caused by their young ones being disturbed by the cutting of sea-weeds for manure; others advised not to pass any law
against exporting lobsters from June 15 till October 1, fearing that
the exports to England might thereby be hindered, as the companies
would naturally not consider the lobster-trade profitable unless it was
steady; and the .fishermen would Jose their income during the time
when exportation was forbidden, or they would evade the law, continuing to fish and keeping the lobsters till exportation was again permitted. Others again raised objections based on their knowledge of the
natural history of the lobster, considering it doubtful whether the lobster spawned and shed its shell during the time indicated, and even if it
were tbe case, that the time was too long. Reports from other districts,
such a Stavanger, said that snch a law was unnecessary, as no .fishing
wa , anyway, going on during that time. These objections to such a
protecti e law could not have much influence, especially those founded
on the natural history of the lobster, for they could not be proved. But
even the fear of au entire stoppage of the lobster-trade would be causele , a ucb an event would be much more injurious to England, whose
inhabitants had accu tomed them elves to this luxury, than to Norway,
which r cei ed but little money for her lob ter . From other sides it
wa aid, in fa or of the law, that such a protection would be useful, as
the lob ter very ea il die <luring the season when it spawn and sheds
it h 11, although thi ea on i not the ame everywhere. Those who
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might suffer from.limiting the fishing-season would be fully compensated
for this by the greater number of lobsters that would be taken ·during ·
the season when fishing was permitted; aud the fishermen should, at any
rate, during summer devote their attention more to working their little
farms and to the herring-fisheries. The government found that the whole
matter was not yet sufficiently clear to say with certainty whether such a
prohibition of lobster-fishing during the season when the lobster spawns
and sheds its shell would prove generally useful. The districts where lobster-fishing· was carried on were therefore requested to have those fisheries
·t horoughly examined for several years oy competent men, and then again
send in reports as to whether such a prohibition would be useful. It wns
likewise requested that an opinion should be given regarding a proposition made by some people in the district ofNedernees and Raabygdelageu,
to divide the coast into small districts, where lobster-fishing should be
alternately protected, so that if a district bad enjoyed the privilege of
fishing for three years, fishing should there be forbidden during the
three following years. The r(jports coming in in answer to this request
contained a very extensive prohibitory law, recommended by the abovementioned district, suggesting that fishing should be prohibited from
March 1 till October I, and advising that no lobsters measuring les~ than 8
inches should be caught; the length of time when fishing was to be prohibited should be three years in each district. Another district only wanted
to have fishing prohibited from July I to November I, but was not in favor
of alternating the time between the districts. The Stavanger district
reported that as fishing was going on there ouly in April, May, and
June, no law would be required, and none would be desirable, especially
if it were to forbid fishing during the month of June, when the weather
was favorable and the fishermen bad most time for it. The lobster did
not spawn on that coast till August and September. It was also thought
that the number of lobsters bad not climinished 1 but that they now stayed
deeper in the water, finding enough food in the roe left by the herrings;
alternating protection was not thought advisable. The report from
the South Bergen district was essential1y the same; and the Romsdal
report said that lobsters -were only caught from the end of May till the
end of July. As there were, moreover, many different opinions regarding the time when the lobster spawns and sheds its shell, the government resolved to get the opinion of scientists on this point, and requested
Professor Rathke, Professor 0. Boeck, and Professor Sars (at that time a
clergyman) to make a report on the nature of the lobster. Professor
R.athke in his report said that in bis opinion the pairing-season of tbe
lobster was over before midsummer, and that the shedding of the shell
took place later, but he thought at the same time that the mass of lobsters that came near the coas~ during the spawning-season was so large
that the comparatively inconsiderable number that were caught would
scarcely be noticed ; he also thought that it would be so difficult to
enforce the law that it would be more injurious than useful. Professor
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Sars thought that a thorough investigation of the spawning-process of
the lobster would be the only safe basis for any law; but this process
was still very much enveloped in obscurity. He supposed, however,
that fishing could be carried on till the eggs came out of the ovary, and
were fastened under the tail, which took place in June, and fishing
should conse·q uently be prohibited from June 1 till September 15. He
uid not think that the number of lobsters had decreased, but that it only
seemed so, because nowadays more people were engaged in fishing, and
fewer lobsters consequently fell to the share of each :fisherman. He
thought, however, that the lobsters had diminished in size. In a later
report, he expret:ised his opinion that lobster-fishing_should be prohibited
from June till the middle of September. Prof. C. Boeck gave in his
I"eport, in the first place, a description of the lobster's mode of life, and
a criticism of the reports on the condition of the lobster-fisheries, sent
by the governor. He showed from statistics that a decrease in the number of lobsters was both possible and probable on a,ccount of the increased fisheries during the past years. The lobster is a coast-animal,
and only stays where it can easily get a sufficient supply of food, therefore near the coast, and only as far from it as sea-weeds are found,
between which it .finds the animals that constitute its footl. Even if it
wanders about, it does not go far, going, e. g., in winter into a greater
depth, and during summer into the shallow water near the coast. It
then swims about o~ the surface of the water, but never goes very far,
its structure not being adapted for longer journeys. The fact of the matter is, therefore, that a certain number of lobsters belong to a certain
extent of coast, which, by propagating fr~ely, may increase if they have
sufficient food, or decrease from a natural mortality or too much fishing;
and in this latter case the losses cannot easily be made up by lobsters
coming in from the adjoining districts. There can, consequently, be no
doubt that the lobster can, on a given stretch of coast, be exterminated
by continued persecutions, or its number, at least, be diminished to
such a degree as to make lobster-fishing unprofitable. Such an event
would occur all the sooner if the coast in question be not favorable to
it increase. From the reports which had come in, it seemed that certain places were less favorable to their propagatiou, or possible immigration from adjoining districts, than others, and from such districts the
complaint concerning the decrease in the number of lobsters had come.
In other places, the bottom of the sea along the coast was a convenient
place of ojourn for the lobsters, and the number caught was but a small
part of tho e that Ii ved and were born there. In such places, the fisherie would be productive and steady. But even there, continued exhau tive fishing would diminish their numbf-r, especially if there should
be an unfa orable year for the growth and development of the lobster.
Prof. C. Bo ck considered it, therefore, not only desirable, but even
nece ar for the even maintenance of the :fisheries, that there shouJd
be certain limitation , o that lobsters should not be caught to such a
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degree as to make an entire stoppage of the :fisheries for a period of
time necessary. He believed that the proposed law, in obedience to
which lobsters should only be caught at certain seasons of the year,
would not fully answer the purpose, especially as no :fishing was going
on during the proposed time of prohibition in those dist,ricts from which
there were the loudest complaints of the decrease of the ·lobsters.
He thought, on the other hand, that a, law prescribing that only lobsters of ·a given minimum size should be exported a,nd sold would keep
the fisheries in an even condition. Regarding the size of the lobsters that
.were to be offered for sale, sold, c:.nd exported, he thought, that even if
it could not be dcfi~itely settled at what age· and what size a lobster was
capable of spawning, it could to some extent be ascertained from an
analogfoal comparison with the river-crawfish. This is supposed to be
sexually fulJy developed in its third year, when it is 4 inches long, but
it may attain an age of twenty years and a length of 6 inches. He
therefore supposed that the lobster becomes capable of spawning when
it is three years old and has reached a length of about 8 inches, while lobsters measuring less are seldom found to haYe any roe. In order, therefore, that the lobster before roeiug caught may not only reach the size
when it may be considered fully grown, but might also be supposed to
have contributed something tow; ,r d the propagation of the species, a
minimum size of a little more than 8 inches should be agreed upon for
lobsters which might be caught and exported. Possibly 8 iuches might
be sufficient, as the English genera11y do not buy any from the :fishermen
as "full men" which do not have this size.
In consequence of this report, the ministry petitioned His Majesty to.
recommend to the next Storthing the passage of a law forbidding the
offer for sale and the sa,l e of lobsters that did not measure 8 inches in
length, inclusive of the head and tail.
The folJowing royal proposition for a law limiting lobster-fishing was
there~pon published· November 5, 1838:
"We Carl Johan, &c., make known, &c.:
" § 1. That it shall be forbidden in this kingdom to offer for sale or
sell lobsters which do not have a minimum length of 8 inches, inclusive
of the head and ta.il. For every lobster offered for sale or sold which
shall not have this length, a fine of 24 cents sh::i,ll be paid, half of which
shall go to the police or custom-house officer, or any other person denouncing the offender, and the other half to the poor. All cases of this kind
are to be brought before the police courts.
'' § 2. Lobsters which do not have the above-mentioned length shall not
be exported."
The Storthing committee which had t-0 consider this matter hesitated
to recommend to the Storthing the passage of this 13,w, basing their objections on several reports from the lobster-districts and on P rofessor
Rathke's report. Their chief objection, however, was that the fishermen would consider such a law as limiting their. liberty, and, not being
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able to understand its utility, would thereby only be encouraged to follow the dictates of selfishness and transgress the law. · It was, moreover,
thought that it would be difficult to exercise any sufficient control, and
that the trade would be injured thereby. The law was therefore not
passed. This was the fourth time that a moderate proposition had
been made to protect the lobster in order to avoid the total ruin of the
fisheries. In the first proposal, by Judge Lorn, it had been suggested
that the lobster should be protected at certain seasons of the year, when
it spawns or sheds its shell, and likewise that those lobsters should be
protected that had not reached a certain length. In the second, by Mr.
Gjertsen, only a certain annual season of protection was suggested; as
was also done in the third, by Mr. Lundsgaard. The fourth, or government proposal, only Euggested that lobsters below a certain size should
not be caught.
It was not long before there were again numerous complaints of the
decrease in the number of lobsters, which, according to the te~timony of
impartial men, was owing to lobsters being caught at a time when they
spawn and shed their shell. Befor~ anything further was done in the
matter, a fishery-commission that had been appointed made a proposal
regarding the lobster-fisheries, which must be mentioned here. In 1840,
the government appointed a commissioi to revise the fishery-laws. The
following were members of this commission: Judge Landmark, Consul
Meltzer, Messrs. Tangen and Moses, 'merchants, Rev. (now Professor)
Sars, and Chief Pilot Monsen. One passage of the law proposed by
this commission reads as follows: '' On their own property, as far as ten
fathoms from the coast at low water, the owners shall have the exclusive
privilege to catch all small fish, lobsters, and oysters, but any one may
catch lobsters outside of unimproved land bounding the sea y,·ithout
regard to the distance from the coast."
In this proposition, which, however, never became a law, the old idea
is revived that the lobster-fisheries, properly speaking, belong to the
land-owners, which, in spite of the decree of 1728, had formed the subject of discussion all through the last century. Even if this proposition
bad become a law, it would not have exercised any great influence on
the lob ter-fisheries, which are almost exclusively carried on along
unimpro ed coasts which can scarcely ever be subjected to cultivation.
No new law regarding the protection of lobsters was introduced in the
next Storthing, but in 1845, when the Storthing had assembled, the department of finance and customs receiYed a letter from the agent of
the Engli h lob ter-company in Stavanger that another English compan intended to continue the lobster-fisheries, which, in that district,
u ually cea e toward the end of June, during July, August, and September, hoping thereby to gain over the lobster-fisheries, and thus to
de tro the trade of the other company. As this 2,g ent was afraid tbat
fislling <luring the e months would ruin the lobster-fl heries in this <li"•
tl'ict for several years to come, he urged the department to introduce
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the royal proposition of a law in the Storthing, forbidding lobster-fishing from June 15 to October 15. The department requested the governor to give his opinion on the subject. He stated, as be had done on
a former occasion, that such a law would be unnecessary, as the lobster
is not fit to eat during those months, and none could therefore be exported. During this and the following years lobsters were, nevertheless,
caught and exported during those months, as the two companies vied
with each other, each endeavoring to secure the trade. The price of
lobsters rose considerably, and all those that were caught were bought
up, even during the season when they spawn and shed their shell,
although every one saw what injury was being done, and although the
mortality among the lobsters was great, and the consequent loss considerable. All this soon bore its fruit, but few lobsters being caught in
1847 in those places where in 1845 fishing had been going on till the
end of August, while the :fisheries were productive in those places where
they had ceased in July. All were now agreed that it was injurious to
catch lobsters during the season of the year when they spawn and shed
their shell, which, in the districts in question, waR supposed to take
place in August and September, and it bee.ame evident that such continued :fishing would in a short time drive the lobsters entirely from the
coast. To prevent such a misfortune, the governor at last resolved to
request the department to issue a provisional regulation, forbidding
lobster-fishing during the months of August and September. The department, however, again considered it necessary to get reports from
the lobster-uistricts and from the agents of the English lobster-companies.. Some of these reports declared that lobster-fishing should be forbidden from the middle of July till the middle of October; others that
there should be no fishing during August and September. The agent
of an English lobster-company in Jarlsberg and Laurvig, however, ad- ·
vised against any prohibition of the lobster-fisheries, saying that such
a prohibition during the summer months would cause the English lobster-companies to stop this trade, ice hindering the fisheries in winter
and spring, and storms those in the latter. part of autumn, so that the
:fisheries commenced gradually in May and lasted till the end of September. They are most productive in July, .August, and September. The
decrease of the lobster-fisheries he ascribed not to the summer :fisheries,
which were said to diminish the number of lobsters, but to the circumstance that the people of the district devote their attention morP- to the
profitable mackerel-fisheries. The governor was of the same opinion. A
totally different opinion, however, was entertained by other competent and
trustworthy persons in Laurvig and the neighborhood, who, from information obtained of the lobster-fishers of that district, judged that such a
prohibition of fishing from the middle of July till the middle or end of
September would ha,ve a favorable influence on the preservation of the
lobsters. The governor of the Lister and Manda! districts showed in
his report by examples from the years of war, that the more the lob-
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sters are protected, the. more will they increase in number; and their
decrease since 1830 was almost unanimously aseribed to the summer
.fh,heries, which are going on at a time when the lobsters spawn, although
the spa waing <loes not take place at the same time in e\ ery place. Such
a prohibitory law would therefore be of great importance for the lobster-fisheries. It was true that, on the other band, the trade would be
somewhat inconvenienced by such a law, the prices would fall, and it
would be uecessary to modify time when :fishing should be prohibited,
according to different local circumstances. The reports which came in
from the other districts likewise favored the prohibition of fishing
during the months of July, August, and September, some even advising
an extension of this time from May till October. Another agent of an
English lobster-company, however, warned against any iuterferrnce by
law with this trade, particularly on account of the fishermen, who would
not be able to earn their living during a great part of the year. The
decrease of the fisheries was, in his opinion, chiefly caused by the fact
tuat fewer men were employed iu them , the increase of navigation and
the rich herring and mackerel :fisheries employing so many men. He
supposed, moreover, that a law prohibiting.the catching of lobsters during
a certain period would not prove beneficial to the lobster-trade, but that
au undoubtedly more productive :fishery during the months when fishiug would be aJlowed would have a very injurious effect on the market.
The Bergen Board of Trade were of opinion that such a probibitiou, if
it did not extend to the months of May, June, and July, would not disturb the fisheries in the Bergen district, which are chiefly carrierl on
during these months, but that it would not be addsable to forbid fishing during these months. If it was absolutely necessary to pass some
law for the preservation of the lobster, they would adYise the government to take up the old proposition not to catch and se1l lobsters measuring less than 8 inches. The governor of the North Bergen district
consiu.ered it desirable that the lol>sters should be protectt. d from the
midule of July till the middle of September. In Romsda1, however, no
prohibition was desireu.. from June 15 till -September 15, since fishing
was going on u..nring this ,ery period. As so many different opinions had
come from the different parts of the country, aud as it seemeu desirable
o hear the opinion of ·everal natura.lists, Professor Ra ch was reque 'ted
by the government to prepare a law for the preservation of the lobster,
gfring the full rea ons for such a law. In his report to the department,
be fir t of all gave bis view regarding the pairing- eason, and then
regardin °· the time which elap es between the pairi11g :md the emi ion
of tbe egg from the ovary. He found that the pairing-season of the
lob ' ter 'Xt .ndecl OYer a long period of time, viz, from the time it fir t
!J cl it h 11 in September tilJ pril or Mny, but that the embryo doe
not dC"rnlop till the h at of um mer et in, no matter ·whether the pawning ba tak n place jn autumn, winter, or spring.
Iost of them ham
tb ir ecrn hatched in July and uo-ust, and the you1w Job. t r. I am
their mother from the middle of August till the mid<lle of ptember.
7
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He had found, moreover~ that the lobster was capable of propagating
before it had reached a l~ngth of 8 inches. He would therefore propose"§ 1. His Majesty may take measures for protecting the lobsters during
a continuous period of two to three months annually in. every district of
the kingdom, at the request of the respective governors.
"§ 2. The season of protection shall in every case embrace the whole
month of August.
'' § 3. The protection may extend both to males and females, or only to
the latter.
"§ 4. Whoever catches lobsters, or offers them for sale, during the
close season, in the district or districts where there is such a Jaw, shaJl
pay a fine of 24 cents for every lobster which is canght or offered for
sale contrary to the law.
"§ 5. In the district or districts where protection extends only to tbe
female lobsters, a fine of 24 cents apiece shall be paid by every one
who, during the season of protection, allows fema,l e lobsters to be caught
and offered for _sale, or in any way trades in such.
"§ 6. The same fine shall be imposed on lobster-dealers or their agents
if they receive and ship lobsters caught during the close season, in
accordance with the law in force in the district in which the lobsterstation is located.
"§ 7. The sums realized by these fines go . half to the person who
denounces the transgressor, and the other half to the poor-fund of the
respective district. All such cases must be brought before the police
court."
Professor Rasch has given his reasons for the provisions of the above
law as follows:
"Although there are frequent complaints that general game and fishing laws are not suited to all the districts of this large country, where
the different degrees of latitude and local circumstances prod.nee great
differences with regard to the pairing-season, the periodical arrival, &c.,
of the same races of animals, he . had in most cases found fewer differences than one in general might be led to suppose. He proposed § 1 so
that every district should have the season of protection best suited to
its circumstances."
Regarding § 2 he says:
"As in his opinion it seemed sufficiently proved that the most prolific
hatching-seaHon occurs in the month of August, even in the· most northerly portions of the country where lobster-fishing is carried on, he
thought that, in all cases, this month should be included in the season
of protection."
Regarding § 3, he thought that the strictness of the protection might
be relaxed a little in those districts where the summer fisheries, on
account of peculiar circumstances, cannot· be entirely stopped without
immediate loss to the poor coast-population. He thought, moreover,
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that by protecting only the female lobsters the purpose of the law with
reaard to the preservation of -the species will be just as fully answered
as°by protecting both sexes during the same period of time. The objection may be raised that it will be difficult to distinguish between a
female without outside roe and a male; but_the difference of sex is so
great that a :fisherman may be able to tell it at the :first glance. . Nor
would he only protect those lobsters which have .outside roe, as this may
easily be scraped off. Irregularities of the normal sexual relations will
be of very little importance, as most of the females which have been
protected will be caught by the :fishermen when the season of protection
is over, as they go but a short distance from the place where they stay.
'The objection made to the law that it would force the fishermen to
return the products of the sea to it, he considers to be of great importance; but he hoped that they would see what a great risk they ran by
unlawful :fishing, and be convinced that protection will in the long run
benefit their trade.
From the above it will be seen that, with the exception of the gov. ernors of Jarlsberg and Laurvig and two of the lobster-agents, all local
authorities and competent men were in favor of the opinion that the
decrease in the number of lobsters noticed during the last few years
had been caused by too extensive :fishing during that part of summer
when the lobster spawns, and had considered a law prohibiting lobsterfishing during a certain period_ of summer and autumn as the only
effective means of protecting this important animal. But others, we
see, wished to have the protection extended from June or May till
October; others only from July to September; and others, again, only to
August and September. Both in Sweden and Heligoland there are laws
prohibiting the catching and selling of lobsters from July 1 till September 15, and in Scotland it is forbidden, under a penalt.y of £5 each, to
catch lobsters from June 1 till September 1; and in En.g land no lobster
is allowed to be sold which measures less than 8 inches. The government also considered that protection during the season of the year when
the hatching is chiefly going on would answer the purpose, and that it
could be more easily maintained than a law prohibiting the :fishing and
selling of lobsters below a certain size. As the young are chiefly hatched
during the month of August, but also during July and September, the
government thought that August should be included in every close
season, while it should be left to the local authorities, with royal
approbation, to extend this legal season of protection to July and September, in accordance with the local circumstances of every district.
By adopting these measures, the trade would not be restricted to any
serious extent. This was also granted by the commissioners of the
English lob ter-companies, and~ as far as the :fishermen are affected, they
can easily :find work in nearly every part of the kingdom during Augu 't,
while, on the other hand, the protection of lobsters dnring a certain
period will make tile fisheries all the more prodncti ve during the months
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when fishing is allowed. With regard to the other objections to limiting the fisheries during the summer months, viz, that in the districts of
Romsdal, Jarlsberg, and Laurvig they are only carried on from the
beginning of spring or summer till some time in fall, the government
remarked that this could scarcely be caused by any special arrangements
of the lobsters on these parts of the coast, but is a natural consequence
of the circumstance that the fishermen in the district of Romsdal during
spring and autumn are employed in the great fisheries, while in the districts of J a,rlsberg and Laurvig this is caused by the natural hinderances of
ice and storms during spring and autumn. But especially in these districts a, law prohibiting fishing during the month of August could not
limit this trade very much, compared with the beneficial consequences•
which such a law would have. The government thought that the prohibition should extend both to male and female lobsters, which opinion
was finally also shared by Rasch. The government also proposed that
the law forbidding the export of lobsters should extend the time when
export was not allowed eight days beyond the_end of the close season,
so as to enable the fishermen to fish up to the ·r nry commencement of
the close season.
On January 26, 1848, the king signed the following proposition for a,
law for the protection of lobsters, to be laid before the Storthing during
its next session :
" "re, Oscar, &c., make known:
"For some time complaints have been made tba,t the number of lobsters on the coasts of the kingdom bas decreased considerably, especially since the year 1830. Competent men have been consulted as to
the possible causes of this phenomenon, as likewise as to the means by
which the lobster might be preserved, and a royal proposition for a law
forbidding the catching or export of lobsters measuring less than 8
inches in length was laid before the Storthing, but was not passed. Renewed complaints of the great decrease in the number oflobsters have
recently come from several parts of the c9untry, petitions have been
sent in asking that the catching of lobsters at certain seasons of the
year might be forbidden, and from the information received on this
point it has been considered absolutely necessary, for the preservation
of the lobster, to fix by law a certain season of protection for this marine animal.
" His Majesty would therefore invite the attention of the Storthing of
the kingdom of Norway to this subject, and ask them to pass a law regarding the protection of lobsters, in accordance with the accompanying
draft:
" DRAFT OF A LAW REGARDING THE PROTECTION OF LOBSTERS.

"1. It shall be forbidden to catch or sell lobsters during the month
of August.
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"2. In accordance with a request made by the respective local authorities, the above-mentioned period may be extended in the different
districts by the king, but it shall in no place last longer tha.n from July
1 to September 30.
,, 3. The fishing or selling of lobsters during a period when it is forbidden in accordance with § 1 and 2 is punished with a fine of 24 cents
for every lobster Ciuught or offered for sale contrary to law.
"4. All cases arising from transgressions of the ·regulations contained in § 1 and 2 must be brought before the police courts. If any one
is accused of such transgression, the chief of police in the district shall
get bis declaration whether he is willing to pay the fines. If he is willing and does not possess the necessary amount of money, it shall be
levied on his property. If, on the other hand, the accused denies his
guilt, or refuses to pay, the above-mentioned officer sba11 have the matter in.vestig3;ted and settled. The fines s!J.all be divided between the
informer and the local poor-fund.
"5. During the period when in accordance with§ 1 and 2 it.is forbidden
to catch or offer for sale lobsters, as well as during eight days following
the end of this period, it shall likewise be forbidden to ship lobsters to
foreign parts. Attempted or actual transgression of this article shall
be punished in the same manner as provided in the law of September 20,
1845, regarding attempted or actual smuggling.

"6. This law sha11 take effect January 1, 1849."
In the committee to which the royal proposition was assigned for consideration, the first two articles were changed, so as to make the season
of protection stricter. In the royal proposition, the local authorities
could under special circumstances propose that the season of protection
be extended to the months before and after August; but the committee
were of the opinion that the law should be enforced during a longer
period, but in special cases the local authorities might propose that it
should be limited to the month of August, to such a degree had public
opinion changed in favor of such a protective law.
1 hen the mutter was discussed in the Storthing April 29, 1848, not a
oice wa raised against a protective law, but the discussion was chiefly
a to wh ther the law should be adopted in its stricter form as recommende i by the committee, or as proposed by the government. The law
was finally adopted in the form recommended by the committee, modified
b an am ndrnent that the season of protection should last from July 15
till th nd of September. The first portion of§ 5 was also changed o
a to read a follows: "Eight days after the beginning of the period
during which in accordance with § 1 and 2 it is forbidden to catch lobster or offer them for sale till eight days after the end of this period, it
shall be likewi e forbidden to ship lobsters to foreign parts." As for the
re t, the law was passed in the shape recommended by the committee;
a motion to change the above-mentioned eight days to twelve days or
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three weeks being lost, as likewise another motion that the law should
not come in force till January 1, 1850.
The law, which was adopted in the same shape by both houses of the
Storthing, and was sanctioned. by the king, came to read as follows : '
"1. It sha11 be forbidden to catch or offer for sale lobsters during the
period from July 15 till the end of September.
".2. In accordnince with a request from the respective local authorities,
this period may be limited in different districts by the king; but the
season of prohibition must in every case embrace the whole month of
August,."
3 and 4 are entirely as in the royal proposition.
"5. From eight days after the beginning of the p eriod during which,
in accordance with 1 and 2, it is forbidden to catch lobsters or offer them
for sale, till eight days after the end of this period, it shall like wise be
forbidden t o export lobsters to foreign parts.
"6. This law shall come into force January 1, 1849."
By this law, which forbids all fishing during two a nd a half months,
the yield of the fisheries was of course somewhat diminished during the
first years follow ing its passage, till the protected young could reach the
necessary size. Thus fewer were exported in 1849 and 1850 th a n during
the preceding years, so that, while from 1846 to 1848 about 600,000 were
exported, the number bad sunk to 408,310 in 1849 and 427,600 in 1850.
This decrease, however, is not merely owing to th e circumstance,
that the number which were usually caught <luring th e close months
remained in the sea, but likewise to the fact that the E nglish joint-stock
company which carried on the exportation from the d istricts of Jarlsberg and Laurvig began to pay a lower price for the lobsters~ so that
the fisher men resolved no longer to catch any even during those months
when they were permitted to do so. While from this district there
were from 1846 to 1848 on an average about 26,000 exported every year,
only 7,960 were exported in 1849, 1,664 in 1850, and none at an during
the following years ; but, in 1855, 14,470 were again exported, chiefly to
Copenhagen. Since 1850, the lobster-trade has steadily in creased, and
the governors, in their quinquennial reports on the economical condition
of their respective districts, state that protection seems to have produced this result.
· In the district of Stavanger, the exports rose, from 1850, when they
amounted to 120,653, to 204,803 in 1854; in the South Bergen rlistrict,
it is also stated t hat the fisheries have increased. Of the following
years, the ]east productive was 1858, when the exports from the whole
kingdom only amounted to 553,238, on account of unfavorable weather
during the whole fi shing-season; but, in 1860, the number harl again
risen to 1,333,037, and kept tolerably steady during the following years)
so that the exports during these years were about the same as during
the years 1825-'30, when they were at their highest, on1y to decrease
very rapidly d uring the following yeari-,. In 1860, the exports rose to
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1,000,000, and increased constantly, till in 1865 they very nearly reached
,,
2 000,000, Yiz, 1,956,276.
'The complaints regarding the protective law have now ceased, since
the government has in several districts limited it by royal decrees, and
in many places the people are rather inclined to extend the season of
protection than to limit it as, in the district of Stavanger, where
two years ago public opinion was in favor of prohibiting all fishing
during autumn and winter, as it was thought that thereby the spring
and summer :fisheries would become all the more productive. As a
general rule, no lobsters are exported from there in autumn and winter,
except when some new English companies want to get into the lobstertrade and therefore buy the lobsters a,t a higher price than is usually
paid, so as to ruin their rivals. Then all the lobsters that can be got
are generally bought during autumn, as was the case in 1845 and 1846,
and to some extent in 1864 and 1865. During the fast-mentioned year,
such a large quantity of lobsters was caught on account of the unusually
calm weather, that the Englishman who had urged the :fishermen to
fish could not take more than one-third of all that had been caught,
and the rest died, without being of use to any one. One reason why the
:fishermen wish to see this autumn fishing forbidden by law is that even
if they were unanimous as to its injurious character, all of them would,
though unwillingly, take their part in it, if a small number of fishermen
moved by covetousness were to catch lobsters, and if there should be a
chance of elling them at that season, because they suppose that those
lob ters which they would otherwise get in spring would now be caught
by others in autumn, which would injure their trade very much.
A the privileges which at different times bad been granted to the
lob ter- bippers were not the same in every place, because the ports
for hipping lobsters were established as necessity arose, and on that
occa ion got certain privileges, these must naturally differ a great deal
according to the views prevalent at the time when the ports were
e tabli hed. Such regulations regardiug the ports of Espevaer, Salthellern, and Rognesund from the year 1798, have already been communicat d, and similar ones have existed in other ports. These regulation w r certainly modified a great deal in course of time; but the
Dani h- orwegian government inclined to keep privileges that had
once been granted unchanged as far as was possible, and these- privileg could con equently not become uniform till our days. In order to
do thi , the d partment of finance and customs issued a circular, da,ted
·
December 11, 1865, to the following effect:
" s the privileges which have been granted by decrees published
from time to time to the lobster-trade in <lifferent places of the kingdom
partly differ omewhat as to their character without there being sufficient rea on therefor, and are partly scattered in a manner which makes
super i ion difficult, the department has thought proper to make tbe
following general regulations regarding the privileges that shall be in
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force with regard to this trade, and which, with the exception of the
ad<litional regulation regarding the calculatiou of ship-dues, ngrce
entirely with those wliicll are for the time being in force in most of the
custom-stations on the southern coast:
"1. Arriving lobster-vessels which intend to take lobsters in an onter
port, if they do not contain any goods subject to dut.y 1 but only ballast,
may be exempt from stopping at the custom-house to which the outer
.port belongs, if the sliipper immediately on his arrival reports himself
to the custom-house officer who may be stationed at that place, but if
there is no such custom-station there, at .the U('arest custom -station;
where the custom-house officers may examine the vessel.
_
"2. Such vessels as have arrived in the outer port are exempt from
making· th~ir declaration at tlie custom~house before they commence to
take their cargo of lobsters; but, when they commence, thev shall be
obliged to mention the exact number of lobsters which they intend to
export.
"3. Such Yessels are permitted to make their declaration before the
custom-house at the same time with giving the quantity of lobsters about;
to be exported.
·
·
· "4. Such vesselg, after having thus obtained their custom-honse
papers for a certain quantity of lobsters, if they. cannot get tbe quantity
mentioned. in the port wlJere they take their cargo, may take the lobsters that are wanting- to make up the quantity mentioned in tbe papers,
iu another port, either in the same custom-house district or in another.
The following, l10wernr, must be observe<l.:
"a. Tbe custom-house officer stationed in tlJe port shall mention in
the papers the exact number of Jousters that have been taken there, and
tlJe custom-house officers in the port or ports which may be entere~
afterward slrnll examine in how far the number of lobsters received
agrees with the number of lobsters specified in the papers.
H b. If the lobsters are shipped in places where there is no custom_
bouse, the company's commissioner, or, if tliere is none, the person who
sorts tlie lobsters, may mention in the papers what number of lobsters
have been taken, whereupon the vessel may sail; but a copy of the
papers made uuder oath must immediately be sent to the uearest customhouse.
'· c. The · respective custom-house officer thereupon sbal!, in the case
mentioned under ci, send a report regarding the insertion in tlJe papers to
the custom-house to which be belongs, an<l shall, in the cases meutioncd
under b, send the declaration of the persons who sorted the lobsters.
"d. If the lading is completed in a district belonging to another
custom-house tl.lan the one where the lobster-vessel bas .commenced to
lade, the reports and declarations mentioned under b and c shall be
immediately sent by the custom-house where they have been received
to that custom-house wher~ the lading bas commenced, so that the
officers belonging to the latter may be able to determine in how far the
17 F
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exports from all the ports correspond with the number of lobsters for
which duty has been paid. It is of course understood that the abovementioued reports and declarations must give the name of the vessel
and its captain, as well as the number and date of the custom-house
passport, and state hy which custom-house the latter bas been issued.
'' 5. If the captains of lobster-vessels find occasion to take a larger number of lobsters than is mentioned in their papers, either in the same port
or other ports, this may be done without, any hinderance by the customLouse officers, and in this case everything regarding the insertion in tl.10
pnper and the reports and declara,tions that are to be given is to be
<lone exactly as mentioned in No. 4. This is done, however, under the
condition that the shipper immediately pays the export-dues for the
extra. number of lobsters taken, and that the custom-house officer in
the abovc-mentfoned reports and declaration~ certifies that the vessel
has exported this extra number. In so far, howeYer, as an arriving lobster-ves el brings goods which ham to pay duty, the regulations mentioned in Nos. 1 and 2, without regard to the quality and quantity of the
goods, cannot be applied to the vessel, but it must first get tbe required
permit to pass in, and therefore go up to the custom-house, and there
undergo the same treatment as other arriving vessels, whereupon jt
may proceed to the place of lading. If it is found that exporters,
sorters, or shippers do not observe the conditions under which the a,bovementioneu privileges have been given. these shall be revoked, according
to circumstances, either for a vessel, for a port, or for a certain part of
the coa t. The custom-house officers shall see to it, as far as circumtance anu the above-mentioned regulations allow, that no abuses creep
in, and that if there should be any, they are immediately made known
to the respective authorities.
With regard to the ship-<lues of such vessels as take in cargoes of
lob tcr outside the custom-houses, in conformity with the privileges
granted to them, it has been found convenient, in order to have a uniform mo<le of proceeding, to calculate their dues iu future always as
-0f ve els whose cargo exceeds one-fourtlt of the carrying capacity."

XIV.-TlUNSPORTATION OF LOBSTERS TO CALIFORNIA.
The following is the report of M. L. Perrin, employed by Mr. Livingston Stone-, for
the California Pish Commission, in the transportation of live lobsters upon the California aquarium car, June-, 1874.-[S. F. Baird.]

The lobsters were procured from Messrs. Jol!nson & .Young's lohsterbouse, Charlestown--street bridge, Boston, and pains were taken by
these gentlemen to give all the aid in their power toward the undertaking. Upon a special car from Boston to Charlestown, N. H., Juue 3,
were packed the 150 lobsters in seven pine boxes 3½ feet long, J.5 inches
wide, and 15 inches deep. The boxes were divided into two compartments, an upper and a lower, by a partition, making two tiers, and 11
lobsters were placed in each tier, save one. On this trip to Charlestown
they were not packed with straw beneath them, but lay upon the wood,
with sponges over and around them. We were sorry at the time for
this mistake, but from experiments afterward I decided tllat they were
as well situated as if laid upon straw. Six casks of ocean-water, each
containing 149 gallons, were obtained that morning and loaded upon
the car. Most of the sea-water was put into the two salt-water tanks
in the aquarium-car. Tbese tanks were made of hard wood and
smeared with a mixture of resin and tallow in order to be water--tight,
and during part of the overland journey salt-water fish were iu these
tanks. One cask of sea-water was loaded, unopened, upou the aquarium-car to be used for the lobsters during the last days of the trip,
that from the tanks being used for awhile. The sea-water.,. was obtained outside Boston Harbor, beyond the "Graves," in order that it
might be purer. That which had been got two days previously for the
same purpose was procured from Nahant, but the aquarium-car not
starting that day made it necessary- to get some more so as to have it
fresh. We procured 35 pounds of sponges, most of which were used irt
the beginning before many lobsters had died, but afterward were not
needed. The ·sponges were soaked with salt water, and each lobster
was completely hidden by the wet sponges. Salt water was poured
upon all the lobsters, and all the sponges newly wetted once during the
trip to Charlestown. The lobsters were all alive when reaching Charlestown.
At Charlestown, Thursday morning, June 4, the lobsters were taken
from the boxes iu which they had been brought from Boston and repacked in boxes without covers, divided by partitions into twelve apartments. The surface-extent of these apartments was just enough to ad-
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mit one lobster .lying within it-smaller than was well for them. Tbe
<lepth of the apartments was about Ginches, and the bottoms were bored
witll an auger-ho1e to al1ow drainage. A handful of wet straw was put
in ach apartment and a lobster laid upon it, tben sponges dripping
with salt water were placed above and around it until quite concealetl
from sight and from dry air by this stratum of wet sponges.
There were twelve of these boxes, each containing- twelve above-described apartments, place<.l in the aquarium-car, one upon another, iu
two piles of six boxes each, against the side of the car. In going over
the lobsters twice a day, the boxes were taken down and the sponges
were removed from the lobsters one at a time and squeezed over the
animal, whicb, if alive, will respond to it by blinking its eyes and
stretching its claws, perhaps moving its body a little. The sponges
were then dipped into a pailful of sea-water and wetted again, and were
carefully arranged as before about the lobster. Pieces of ice which anotller person had been breaking up meanwhile were strewn over each
box, amoug the apartments and sponges, to keep cool the water in the
sponges and the moisture in the straw and around ~he lobster. It was
slow work, and the lobsters were too much exposed during the operation . Often, after the boxes were piled up again, pailsful of salt water
were poured oYer the whole. During tlie :first two or three days only a.
few were found dead when they were repacked.
At noon, Saturday, June G, sixty lobsters were put into one of the
large sa1t-water tauks with the striped bass and some other sa.lt-water
i1 h. Into this tank, as into all the others, air was continually forcetl
through hose from the air force-pumps, kept in motion by a band passing around the axle of a pair of tlrn car-wheels. The lobsters in this
alt water, the next morning, at Chicago, appeared to be doing very
well; but Sunday afternoon the lid of this tank was discovered to ha.Ye
fallen, and upou raising it all the lobsters were found dead. The fish
al o in the tank were dead. Whether the falling of the lid was the
cau ·e of their death, we could not quite <lecide; but it seemed very
probal>le tllat it was l>ecanse the air pumped into the tank after the lid
£ ll, h ving no means of escape at the top of the tank, exerted a great
pr ur upon the water and in this way killed ·t hem, and also because
of tl10 imr ure air which was confined inside for some time without being
repla ed by purer. The fact that the :fish. died also shows that it was
om xt rual calamity common to them botll. The wooden tanks, the
mixtur of re in and tallow, tllough but little, with which the tank "Wa
'mearecl, tll number in one tank, and the company with the fish, are
al
variable quantities who'e effects might be discussed relatiYe to
thi r ·ult and al o to the re ult of the experiment which was tho
ch ck <1. Therefore thi ca e hould not be considered a fair experiment and a deciding whetller lobsters cannot be transported healthily
in an open tank of salt water, into which air is continually forced,
without ch uging the sa.lt water· itself, and kept constantly at a low
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temperature. I neglected to mention that upon the top of the tank
much ice hau been kept and stored; in this way keeping the salt water
within the tank quite cold without freshening it aud diluting it, which
would have been caused by ice put into the salt water to cool it. The
death of these sixty reduced the number of lobsters materially.
About this time on, the trip slats were laid upon the two piles of
lobster-boxes, and about 500 pounds of ice kept on them, when the
. lobsters were not being attended to. Lobsters will live well until
the fourth or fifth day, but in the present case, if at any time of
repacking them I did not find from one-third to one-half of the residue
<lead each time, I considered it ver,y fortunate. I went over th~m ·
twice a day; so that if, at every time of repacking, one-third to one-half
were to be thrown away, the number of live lobsters would be rapidly
reduced, as was indeed the case. Monday, June 8, there were only
20 left alirn. Nor is there any regularity in their dying; those treated
the most carefully and faithfully die as readily as the neglected; and
those handled much live as well as the undisturbed. .A.fter the fifth
day crowds of lobsters take offense at something, and revenge themselves by dying. The reason of their death was wrapt in mystery.
Numerous experiments always failed to bring any regular results,
and nothing certain could be gleaned from them. Theorizing about
lol>sters' chances of life is vain when applied in practice. There
seems to be a wide diversity in their constitutions, though unseen and
imperceptible. Certain lobsters live well and persistently, while others
destined to die beforehand do so irregularly and for an unassignable
cause. It is easy to decide whether a lobster is dead. If so, its muscles
are all relaxed, and when lifted up, its claws, instead of remaining horizontally out from the body, hang down. . ~rhis is especially true of the
large front claws, but not always of the small ones, which sometimes
haug down when the lobster is alive, or are straightened when dead;
the front claws, however, are decisive. .If, on the other hand, the creature is alive, it will sometimes move its long feelers when the sponge
is lifted, and move its claws, and often its body; but tlle constant as
well · as sure criterion is that when a sponge full of salt water
is squeezed over its head, it will always answer it by blinking or drawing in its eyes, if alive. When lifted it will struggle; but it is a
bad plan to raise them, unless necessary, though this is better than to
molest and agitate too much, ·without lifting them, when arranging the
sponges or ice about them.
We were using a good deal of salt water, and Monday, the :fifth day
from starting, it became evident that we had not enough ori lwar<l for
the whole journey. W-e disliked to use t.he salt water from the tanks in
which fish were or had been; and there was not much of that. Therefore we opened the reserve cask of 149 gallons of unµ.sed salt water,
and telegraphed the same day to the commissioners of California to
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enu by freight some Pacific Ocean water to meet us on the route as
soon a possible.
Being afraid that the ice which I was in the habit of putting around
the pouges and among the apartments was, by its melting and the
resultant water, making too fresh the atmosphere with which the
lobsters were surrounded, inasmuch as it diluted the salt water, I tried
with some the effect of leaving off the ice for a few times. The results
,Yere not satisfactory, and prove<l that omitting the ice was not a
good thing; the lobsters would not <lo as well without it. The coldness
gained hy using the ice was even more indispensable than the saltness
of the water, which of course must be quite necessary. It is not well to
use too small pieces of broken ice, because they melt more rapidly; and
in order to exert the required influence in producing coldness, tlie
pieces of ice must be so near the lobsters that, in melting as fast as
small pieces do, the salt water in and around the sponges becomes
more freshened than if larger pieces of ice were used. It is much better
that the ice, in either mtse, should not touch the sponges, if the_requisite
coldness can be attained without, and if room is abundant; and still better would it be if the ice could be so arranged that, while producing
the necessary low temperature, the ·water resulting from its melting
hould not mingle with the salt water nor strike anJ thing connected
with the lob ters. There can be no doubt but that having as low a
temperature as possible is one of the greatest desiderata in the care of
lobster . A refrigerating apparatus would avoid the troubles with the
ice po ken of above and be much more eflectual tlmn the primitive method
fo1lowed on this trip. The protection which the ice provided in this
case against currents of warm air was not thorough and complete, an<l
great harm was surely done at the places aud times where the defense
wa insufficient; ancl still more grew out of the :fickleness of its protection. Every time the car-doors were opened or the atmosphere around
tbe lobster-boxes disturbed, there inevitably rushed upon them a draught
of warm and dry but injurious air, futal at once to a lobster in case
the current trikes it.. '£here must be some medium, as a wide or at
lea t con tant stratum of moist atmosphere, to guard th~ lobster again t
thi d tructirn air; and at the same time that it would prevent this
evil, it hould produce the needed low temperature. A refrigerating
arranrr ment would naturally make the care of the lobsters much more
conv nient a well as more successful. Sometimes when lobsters diecl
1 put ice in the apartments left by them instead of upon the sponges of
tlle live lob ter . The dripping of this ice upon the apartments below
wa not good; but when tlie . lol>sters were few in number, I arranged
them o that the ice apartments all came und~r each other, and their
<lripping did not affect the lolrters. This plan seemed to work favorabl for the lob ter . I doubt if it was best to do as was done -with
the boxe on hi trip. Two mall sticks were laid across the top of each
box before the next wa placed upon it. In tl1is way a circulation of
1
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fresh air was secured, but I suspect that other qualities in the air counterbalanced this, and di<l much harm.
Tuesday, June 9, I took the straw from beneath every living lobster,
and packed them all entirely with sponges. The rate of mortality de:
creased decidedly, and I am inclined to believe that without this
change none would have Ii ved to the end. The best way undoubtedly
to pack a lobster is with sponges above, around, and beneath ii, and
also a small one directly under its nose. The straw is quite bad for
them to lie upon, because their claws become entangled in it, and it restrains them. This is very bad for a lobster. They should suffer no
pressure or restraint. For this reason we were afterward glad that no
straw had been used (by mistake as we thought) in their trip from
Boston to Charlestown. I also tore out the partitions of several boxes,
and found it much better; they were more active when opened, and
appeared .more healthy. The partitions offer a restraint to them, and
are consequently injurious. When in an apartment with partitions, they
never staid in the middle, but worked themselves over to one side, and
struggled against the wooden partition ; in this way tiring themselves
out; which is of course an evil. A lobster needs room to stretcll all its
limbs, if it wants to do so. For this reason they are better in boxes
without partitions, provided they are not near enough together to bite
each other. Rubber bands around the claws are an extreme case of
restraint, and are extremely pernicious. Treated in this way, the animals live only a few <lays. Struggling is very detrimental to the vigor
of a lobster; therefore they should not be restrained; for as surely as
they are they will struggle against it, and not violently, lmt slowly,
almost imperceptibly. There is a reacting impulse in the lobster against
confinement. Though they do not move much, they need freedom to
move, or there is an incentive to struggle. Therefore it would seem,
as is truly the case, that, other things being equal, unrestrained lobsters have the best chances for life.
Pressure is as injurious as restraint. Sponges exert but very little
pressure upon them, and they can easily move tbeiL' claws amoug
them. Ice must not cause any pressure upon the animal, nor must
it freshen the water-another requirement met by a refrigerating apparatus. To prevent this pressure on the trip, I laid the ice as much
as possible across the tops of the partitions an<l not aborn the lobsters.
Wednesday, June 10, at Ogden, Utah, we left one pair to be put into
Salt Lake. Two very healthy and active lobsters were chosen, to make .
sure of this attempt, if' possible. They were put into a box packed
entirely in sponges, and I gave instructions, and some salt water, to
l\fr. A. P. Rockwood, of Salt Lake City, Superintendent of Fisheries,
who was personally to take charge of them. "\\'hen leaving Utah,
Wednesday night, we were reducetl to eight lobsters and one pail~
ful of salt water. Extra salt water is needed, not only to prevent
the moisture in an<l around the sponges from becoming too fresh b.y
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melting of the ice, and other causes, but also to wet the sponges with
when they become dry. It is a good thing, and quite necessary, often to
pour salt water over the lobsters and sponges, without unpacking, in
order to give tbern a change of water. It is well to repack them twice
a day; but a liberal supply of new salt water should be poured over
them at least once in three hours. The shell of the lobster must always
be wet. Not only should the lobster touch nothing else but wet sponge,
but it is indispensable also that it should be everywhere in conta.et with
a wet sponge. It must nowhere be bare and exposed to the air, for the
·w ater upon its surface will quickly evaporate; and should you see a lobster with a dry spot on its back, you may be sure of its death shortly. A
current of warm dry air, if endured even for a moment, is the lobster's
worst enemy.
Thursday, June 11, near Beowawe, Nevada, a freight-train met us,
· bringing from the Pacific Ocean four barrels and four tin tanks of salt
water. The water in the tin tanks was of course useless, but the rest
was welcome and immediately used. The effect of an abundance of salt
water was evident in tlie appearance of the lobsters. Repacking as
often as threP, hours would be impossible for one person, if many lobsters were taken, and furthermore useless, and, what is a more important fact, which should be avoided; it would disturb the lobster, and if
packed entirely in sponge, it would be necessary to lift the animal each
time. It is much better to prepare the boxes for thorough drainage,
and then pour on a good supply of salt water as often as once in three
hours. Tbe ideal condition of a lobster is, unrestrained, very cold,
(and evenly so,) constantly wet with salt water, ·which should not
become freshened by any agency, but often changed; an<l when in as
good condition as possible, then disturb them just as little as possible.
Lobsters can easily be killed with care.
Upon reaching San Francisco Bay, four lobsters were alive. 'rhese
were put into the sea at Oakland wharf, Friday afternoon, June 12,
nine day after they had been taken .from the . .A.tlantic ocean. It would
liave been better bad the commissioners ordered them to be put farther
out to ea, where the water was not so warm, and more salty. The four
lob ter them elves probabl,y <lid not live; but two were very full of
spawn, and this probably matured. The death of a female lobster does not
kill the pawn attached, which may live quite awhile afterward; and if, as
in the pre ent ca e, the spawn reaches again tlle natural condition of
thing (of the ocean) in safety, it matters not whether the parent lives.
Tlie fact that the e four lobsters were females, and that their spawn
lived and batched, show that the eggs of the lobster an~ impregnated
before leaving he female, and not afterward, as is tl:e case with fi.she . .
'A' a rule the females of lobsters are stronger and longer-lived, under
<lifficultie , than males; and of females, spawning ones are the stronge t.
. Lob. ter differ oo much in constitution that, in order to succeed in
th trau portation of say ten animals, one cannot take them and attend
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to them carefully, thus bringing the desired result, but many must he
taken in order to insure the chances for the safety and success of the
ten. It is like throwing a die to bring a certain number: it is ineffectual and useless to throw on(;e and more carefully that time, but mauy
throws must be bargained for to insure success once. Iu the same way
this difference in the constitution, original healthiness, and chances of
lifo, affect the certainty of experimenting.
In order to transport live lobsters, it is without question indispensable to have a special car for tlie purpose 1 or at least one which i-;hall run
the whole journey. An excellent degree of coldness can more readily
be preserved in the undisturbed atmosphere of an aquarium-car tbau .
in a constantly shifting express-car. The ice melts less, and the moisture does not evaporate so fast. In an express-car there are no facilities for soarkiug and drenching the lobsters and for changing the watE:r
often upon them by pouring from pails or hy means of many .devices,
which can easily be arranged in a special car. In such a car the water
which flows off the lobsters can readily run out of the car or tlirough
holes bored in the floor, and that which does not is in no danger of ruining any valuable express-matter. An excellent refrigerating arrangement can be prepared, if to be stationary, and to go from beginning to
end with the lobsters. A great deal of room in which to work is very
necessary, and cannot b~ dependent upon the amount of express which
happens to be on board. Draughts of warm and dry air, which rush in
from the four doors of an express-car, when open to receive or deliver
goods at every station, and which~ as we have seen, are extremely
inj~uious, are avoided by a special c~r. Lobsters cannot be packed so as
to be transferred at railroad junctions and changes of express companies. They cannot with success be portably arranged, but must be so
situated that they can easily be attended to. The impracticability of
iuterrupting the person in charge, when repacking the lot of lobsters
in order to prepare for a change of cars, determines at once as infeasi. ble the plan of carrying live lobsters by express. The ja.rring and disturbance which they would suffer in a few changes of cars would soon
end their existence. Furthermore, the transferring of the numerous
necessary tools, and especially the casks of salt water, would be a very
weighty item.
Though successful in the life of the innumerable spawn which lived
and have batched since deposited in the bay of San Francisco, the effort
of this year was accompanied with many results which need not be considered as necessarily attendant upou the ~ransportation of live lobsters;
but in order to get a knowledge of these needless evils, and those which
are to be avoided, as well as of the means for promoting success, it is
necessary once to make the attemnt and search them out by experience.
1
Respectfully submitted.
MARSHALL L. PERRIN.

XV.-0N THE ARTIFICIAL PROPAGATION OF THE LOBSTER.*
[Translated from the Danish.]

There is one point in the natural history of the common lobster
(Homarus vulgaris) which, till quite recently, bas been but little known,
although the lobster is one of those crustaceans whose anatomy and physiology have been studieu most thoroughly, and that is the period of its
development from the time it begins to lead an independent life. The
roe which the female lobster carries under the back part of its body has
been repeatedly examined as far as that stage where the ful1y-developed
embryo is surrounded by the thin white of the egg; _in examining the
embryo it has been found that, as in other crustaceans, it is born as a
being unlike the grown lobster, and that during its later development it
undergoes metamorphoses.
Prof. G. 0. Sars of Christiania ha~ recently endeavored to throw more
light on this comparatively dark period in the life of the lobster, and
the results of his investigation are contained in bis treatise "Om Hum.merens postembryonale Udvikling,;' published in the Christiana" VidenskabsSelskalbs Forhandlinger" for 1874. He, as well as Prof. Sidney I. Smith in
New Haven, who about the same time examined the development
of the .American lobster, (Early Stages of the .Ameriean Lobster, with 5
plates, by Sidney I. Smith, from the Transactions of the Connecticut
Academy, vol. ii,) bas shown three larv:;e-stages in the development of
the lobster, and found that the young lobster after it is hatched spends
the first portion of its life near the surface of the water, where it becomes an easy' prey to its many enemies, as, especi~lly during the period
when it changes from a larv:;e to its adult form, it is but little skilled
in swrn1ming.
While the investigations of two naturalists have thus yieided new
and valuable contributions to the natural history of the lobster, interesting facts regarding the young lobster's mode of life have been discovered by other men.
Along that part of the Norwegian coast where the lobster-fisheries
are carried on on a large scale, and where they become a source of considerable income to the inhabitants, there are ample opportunities for
observing what an enormous number of young lobsters a.re destroyed
every year, partly by their natural enemies, and partly by the strong
wind from the sea which driYes them on the coast, where they remain
on <lry land when the ti<le has gone out. Several men in the district
;,Om Forsog med kunstig Udklaekning afHummer, ny rrekke=new serl.es, in ''Nordisk Ti<lsskrift for Fi8kcri," ny Rmkke of Tidsskrift for Fiskeri, 2en Aargang, pp.
184-188, 1875.
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of Sta,anger, viz, Mr. Lorange, a civil engineer, Mr. Olsen, a teacher,
and two merchants, Messrs. Andr. Ha,nsen and H. Hansen, in 1873, united
with a view to making experiments whether it would not be possible to
protect the tender young of the lobster by batching them in boxes or
small basins, where they could find a place of refuge till they were so
far ueveloped as to take care of themselves. .A.s these first experiments
seemed to augur well, they received, at their request, aid from the Royal
Society for the promotion of the Industries of Norway, (Kgl. Selskal>
for Norges Vel.,) to enable them to continue their experiments in 1874.
For this purpose, they inclosed a sheet of water by building a strong
wall at each end of a sound, between two small islands in the Veaf]ord,
not far from Kopervig. This sheet of water was about 300 feet long
and 30 feet broad; its bottom consisted partly of rough gravel and partly
of rocks stretching along one of the sides, and its average depth was
about 5 feet. Five batching-boxes were then procured, of which ·one
was placed in the inclosed water, three at Aakrehavn, and one at
Kopervig. These boxes were made of cork, and were 5 feet long and 2
feet deep. Both at the bottom and at the sides, there was au opening
of one-half inch between the boards, which was covered' with strips of
fine wire-gauze. The boxes at Aakreha vn were, moreover, furnished
with a light roof, which, without excluding the light, prevented the
boxes from being filled with fresh water during heavy rains. Only one
of the e three boxes was used for hatching; the two other ones being
useu for receiving the young ones as their number became too large for
the hatching-boxes, and for making experiments whether tbe young
lobster can be kept outside an inclosed. sheet of water, which it might
be difficult to procure in some places. Twenty-two female lobsters, having roe, were bought, of wllich three were placed in the inclosed sheet
of water, and nineteen iu the boxes, not all at the same time, however,
but by degrees, just as it was possible to procure spawning lol>Sters.
Profe sor Rasch, president of the section for fisheries in the Hoyal
ociety for Furthering the Industries of Norway, made a report to the
, ociety on the batching-experiments, accompanied by prepared specimen , bowing the dernlopment of the young lobster on each day of the
fir t week after tlrn batching, ancl during the fourth week. In this
report, Im ay , that, in bis opinion, the experiments ham been made
carefully an<l killfully, and that thereby se-veral facts regar<liug the
natural bi 'tory of the lobster have been made known, which hitherto
were ith r ntirely unknown or not sufficiently proYed by experimentR.
The e fact ar a. That the young lobsters swimming near the surface of the water are
killed by iolent rain, which was successfully avoided by having the
above-m ntioned light roof over the boxes;
b. That tbe older of the young lobsters, when their shears (claw ) ar
de loped, in their boxes attack and eat the younger ones wllich tay
near the urface; the possibility of doing this was diminished by haY-
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ing holes in the siues of the boxes large enough to let the larger of the
_young ones which stay deeper under the water slip out easily;
c. Tba,t the female lobsters which have roe under the hack part of
tlteir body in June will have uone hatcbing in September;
d. Tll~t the Latching from beginning to end occupies a period of
about three weeks;
e. Tlmt the summer-hatching does not begin at the same time every
year, (in 1873 it began on the 4th July, and in 1874 between the 17th
ancl 2Gth of the same month,) wLich undoubtedly depends on the higher
aud lower temperature of the water;
J: That the newly-hatched ;young of the lobster keep closely togetheJ
11ear the surfac(j of the water, and because but little skilled in swimming become an easy prey to their enemies; and,
g. That the J·oung lobsters begin to go toward the bottom when about
three to four weeks old, and that there they soon assume their retrograde motion.
It was also sliown that when the young lobsters have so far developed
as to seek the bottom, they can escape their enemies with comparative
ease, partly on account of their quicker motions and partly by hiding
between the stones.
These experiments haye, therefore, not only thrown considerable light
on the natural history of the lobster, but they have also given practical
hints how it may be possible to further the lobster-fisheries b:y adopting
regulations for their protect.ion, and by establishing in suitable localities
batching-places where the young can be protected during the first stages
of their development. To keep the young- lobsters in inciose<l sheets of
water till they are large enough to become salable will scarcely pay.
One of our largest exporters of lobsters un the western coast has
tried to keep large quantities of gro,vn lobsters in an inclosed sheet of
water, feeding them and waiting for the time when it would be most
profitable to ship them; hut it soon became evident that the expenses
were too great.
These experiments will be continued during the present year with the
aid of the Royal Society for Furthering the Industries of N onrny.

B.

XVI.-ON THE OYSTER-INDUSTRIES OF THE UNITED STATES.
BY LrnuT. P.

DE

BnoCA.

[The great interest taken by t.he French in the subject of" oyster~cul•
ture, in view of the threatened failure of this branch of industry on the
shores of France, induced the government to send Lieutenant de Broca
-to the United States, in 1862, for the purpose of ascertaining its condition in this country. The report of that gentleman was first published
in the Revue ]faritime et Coloniale, and afterward reprinted in sP.parate
form, with some additions, under the title given below.*
As nothing so elaborate in reference to the oyster-culture and -in<lus•
try in the United States has been published elsewhere, I baYe caused
M. de Broca's report in the Revue to be translated, and present it herewith, supplemented by some additions from the Etude. l hope to present before long the present condition of the oyst•~r-:fisheries of the
country from an American point of view.-S. F. BAIRD.]
REPORT.

To His Excellency the Minister of Jliarine and Colonial A:ff'airs :
HONORED SIR: At the end of the month of March, 18G2, your excellency, at the request of M. Coste, Member of the Institute, in~tructed me
to proceed to the United States, in order to study the Oyster-Fisheries of
tlrnt country, and to bring back specimens of two kinds of edible mollusks, susceptible of acclimation on the shores of France.
Since my return to Havre, on the 2d of October, I haYe hastened to
forward to your excellency a summary report of my mission, to be fo].
lowed by a more detailed account, containing all my investigations in
regard to the American coasts.
Leaving Boston on the 17th of September, in the steamer Asia, of the
Cunard line, I reached Liverpool on the 29th, after a passage of twelve
days of most delightful weather. I brought with me a number of mollusks, principally of the Mya arenar-ia, of which, notwithst~nding the
greatest care, I was able to save only a few specimens. I was more forif Questions rnaritimes et coloniales.-Peches maritimes.-Etude sur l'industrie buitriere des Etats-Unis, faite par ordre de S. E. M. le comte de Chasselonp Laubat, ministre de la marine et des colonies. Sui vie de divers aper~us sur l'industrie de la gla,ce
en Amerique, les bateaux de pecbe pourvus de glacieres, les reserves flottantes a poisson,
la peche du maquereau, etc. Par M. P. de Broca, lieutenant de vaisseau, directeur des
mouYements du port d11 Havre.-Nouvelle edition, augmentee de divers documents et
de notes.-Paris. Challamel aino, 6diteur, 18G5, 12 mo.,~ p. 1., 266 pp.
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tuuate with the Venus mercenaria, and the oysters of Virginia, antl succeeded in ]anding two thousand liYiag representatfres at Havrr, from
whicll place they were sent immediately to the Hougue of Saint-Waast.
Your excellency will permit me, before entering into details concerning my commission, to mention the circumstances which preceded it, as
the experience resulting- from them is wortlly of record.
About the eud of the sear 1860 one of my cousius, M. de Ferussac,
spoke to me of the alimentary supplies afforded tlrn people of the United
States from two species of marine mollusks, known in the country under
tbe names of the soft clam and the round clam. The information thus
given me having IJeen confirmed by several American captains frequenting the port of Havre, I hastened to communic[tte with M. Coste,
proposing, if he censidered it advisable, to import some specimens of
the mo1lusk8 in question, by means of the transatlantic steamers, from
New York. This proposition was immediately accepted; fonds were
placed at my disposal by tlJe College of France; and in the month of
May,-18Gl, the reliable officer in charge of the Arago, who cheerfully
took the matter in charge, brought to Havre a num bcr of round clams
( Venus mercenaria,) as well as oysters from Virginia, of a species entirely
·
<lifferen t from those found ou our shores.
Some time after this, the Emperor, whose attention is constantly
directed to everything that tends to increase our alimentary resources,
· took llimself the initiative in t.lJe general acclimation o..( American edible
mollu lrn. To facilitate tllis _d esign of the Emperor, M. <le Montbolon,
consul-general of France at New York, was invit('d to confer with the
celebrated Pro'.·essor Agassiz, of the University of Cambridge, near Boston, in the United States.
M. Oost~, Member of the Institute, was instructed by Bis Majesty to
take all necessary measures for the Ruccess of the enterprise in France
fr. Burkardt, draughtsman of the Museum of Natural History at.
'arnbl'iclge, left Boston in the month of September, of the same year,
with some of each of the foJlowiug species, collected through the kindn
of Profe 'Sor Agassiz: (1.) M.ya a.renaria; (2.) Venits mercena.ria;
(3.) Pecten concentricus; (4.) Romar-us americanus; (5.) Mactra solidissima;

(6.) Jllytilu · edulis.* Tbe voyage to Europe was accomplished un<ler
ncb unfa'rnrable circumstances that a large portion of these perished
during tlJC pa age; and as the vessel did not arrive at Liverpool until
aft r the departure of the steamer for Havre, Mr. Burkardt was obliged
to com·e tu ll II-fish, whicQ were still alirn, entirely across England,
in or<l r to em bark at outhamptou. Of all the mollusks brought from
Bo ' ton onl tw hunclre<l of tl.Je Venus survirnd to reach France; and
the e were immediat ly placed in the parks of Saint-Waast, in accordance with the in tructions of M. Coste.
ucb, your excellency, were the fir t attempts at acclimation; and if
•(L) oft clam; (2.) Rountlorqnabaugclam; (3.) Scallop; (4.)Lobster; (5.) Hen
clam; (6.) Mussel.
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I mention them here, it is not to detract in the least from what wais ohen
accomplished. My sole purpose is to show that the probabilities in
favor of the successful acclimation of oysters and clams are very great,
since they have lived for seventeen months in the waters of the Manche
quite as thrift,ily as if they were on their native beds.
By the close of the year 1861 these two important facts were satisfactorily established: first, that the mollusks iu question can easily bear
transportation across the Atlantic; and, secondly, that our salt waters
do not appear to affect them unfavorably. The number of specimens
was not sufficient to warrant the planting of them in bays; beside, all
tbe species with which it was desirable to experiment had not survived
to reach Europe. These two reasons induced M. Coste to request your
excellerroy to send me to the United States, not only to bring l>ack a
large number of mollusks, but also to examine into the conditions essential to their healthy growth; to investigate the nature of the soil and
the character of the waters in which they live; and, in short, to obt-ain.
information upon every point which might insure the success of the
enterprise. I was also ordered to examine everything connected with
the oyster-industry; and, in compliance with these instructions, I sailed
from Liverpool, on the 29th of March, for New York, by the steamer
Asia.
Owing to circumstances beyond my control, my departure, which
ought to have taken place in :February, had been delayed; so that on
mj· arrival in America I was obliged (as my commission embraced but
two months) to arrange matters so as to return to Europe by the middle
of June, a season of the year when transportation is difficult on account
of the excessive heat. As I was in possession of very uncertain infor.
mation with regard to the best manner of treating the mollusks, I thought
it the wisest plan, in order to take them safely across the Atlautic, to
ask the advice of competent persons in the country; and it may be well
to say that every one to whom I mentioned the subject predicted a failure if I made the attempt during warm weather.
In view of an opinion so decidedly expressed, and after consultation
with the consul-general of France, I concluded to dispatch immediately
a number of the mollusks, by the steamer Asia, whose captain. a very
·
intelligent gentleman, had offered me his co-operation.
On the 23d of April, I put on board the steamer 3,000 of the Venus
mercenaria, and 600 of Virginia oysters, gathered from beds in New
York Bay. Some time after this I sent 2,000 of the Venus by the Persia,
the fleetest vessel of the Cunard line. Your excellency will permit me
to observe in this connection, that the discontinuance of the transatlantic Ha':re line of steamers, the vessels of which were reqµired .by the
]'ederal Government for the exigencies of the war then in progress,
disarranged my plans, and forced me to send my collectio.ns by way, of
England; so that the probabilities of failure in the·tr.ansportation of
the shell-fish were greatly increased.
18 F
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After remaining two weeks in New York, during which time I com•
menced mv investigations in regard to the shell-fisheries, I went to
Bo ton, in ~rder to avail myself of the counsel and experience of Profes·
sor Agassiz, to whom M. Coste had given me a letter of introduction.
With the utmost readiness and kindness, (for which I tender him my
thanks,) the professor made me acquainted with the best means of promoting the success of my undertaking. He pointed out to me those portions of the coast of the Northern States which I ought especially to
study, and generously placed himself at my service to direct me in the
most fruitful path of investigation. Neverthelm,s, when he learned that
my stay in America could not exceed a month, he did not hesitate to
express his opinion of the great difficult,y attendant upon so limited a
period. In bis judgment the investigations I had undertaken in-regard
to the oyster fisheries alone would, require much more time than had
been accorded to me; for, in the United States, where there is no fiscal
import duty upon fish, as in .France, it is difficult to ascertain the statistics of amounts consumed ; and since each State is regulated by its own
laws, it is only by personal observation that exact knowledge could be
obtained.
.
1'he transportation of a large number of the mollusks in the month
of June, seemed to Professor Agassiz extremely hazardous, and be also
informed me that jn consequence of the .interest he felt in the success of
an enterprise which had been initiated by His Majest,y himself, he
dreaded nothing so much as a failure, which without really proving
anything against the undertaking, might yet lead to its relinquishment.
It is evident that I could not but be impres~ed by such important
con iderations, and deeming it to be my duty not to act without positive
order from your excellency, I requested Professor Agassiz to write to
M. Co ,te, and explain the reasons why my departure from. the United
States shoul<.l be deferred.
On the 27th of April I received from Cambridge the following communication:
"I have ju t forwarded to M. Coste a long letter, written in accordance with the opinion I expressed to you in regard to the necessity of
prolonging your stay in the United States, in order to accomplish the
object of your commission. I consider it indispensable that you should
pa the warm sea on here, if you would become acquainted with all that
concern the fl bery and the preservation of our oysters, and that ,mu
wait until autumn to transport with any chance of success themollusks
which are to be acclimated on the shores of France, &c.
"AGASSIZ.

While awaitm.g a reply from your excellency, I began at Boston some
experiment with reference to the best mode of m~ating the mollusk
during their pa age across the Atlantic. I bought for this purpo ea
number of Virginia clams and oysters, which were placed in tub or
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· vats upon a bed of gravel, and supplied every morning and evenrng
with pure water from the sea, taken at some distance from tbe harbor;
these vats being emptied after the _water bad remained about an hour
upon the sbell-fisll. These experiments gave the followiug re:-;ultR:
Shortly after the Myas bad been placed in the vats, they evideutly began
to decline, and on the twelfth day there was not one alive. So,frtr the
failure was almost complete. The Veniis and the oysters, on the contral'y, thrived so well, under this mode of treatment, that at ~he end of
a month they were in as good condition as on the first daJ', the mortality
among· them having been insignificant and attributable to several extraneous causes. During my absence Mr. Higgens, a . planter and
dealer in oysters, cheerfully consented to continue these experiments,
and to keep me constantly informed of their results.
Success with the oysters and the Veniis inspired me with such confidence that, on the 28th of May, I sent ten baskets of them by the
steamer Europa, which sailed from Boston.
Having been informed early in June, through a dispatch from the
admiral of the Ronciere, that your excellency had extended the time of
my commission, I macte·arrangements for continuing tl.le transportation.
On the 10th of june the captain of the vessel from Selva, in com~
mand of the frigate la Bellone, consented to take to France some oysters aud some of the Veniis, as well ai;.. about forty fresh-water turtles,
which I sent to M. Coste as specimens of tlle American species. Having
bem1 convinced by some new experiments, undertaken on the shore
of Long Island, that it was possible to keep Myas alive out of their
native element for twenty days, even in the warm season, I sent, on
the 18th of July, 800 of these mollusks by tbe Europa, with six baskets
of .oysters, gathered in Delaware Bay. The Myas, buried in cases, filled
with sand, as in their natural beds, were supplied several times a day
during the passage with salt-water, and I have since learned -that 400
of them reached Saint Waast alive.
On the 29th of July the Persia carried over 2,000 of the Venus; and
on the 10th of August I put on board the Australia thirty fresh-water
turt,l es; while, on the 3d and 10th of September, I dispatched by the
English steamers several thousand mollu~ks. I have learned, since my
return to Havre, that these various transportations were not equally successful. Of thirty thousand shell-fish sent from America, inclu\liug
those I brought with me, and others constantly arriving, we can only
count upon about a third. It is greatly to be regretted that so large a
number failed to survive the perils of the passage; but it is not surprising when we remember that I was obliged to confide them to the care
of persons having at the most only a moderate interest in their preservation. I sent on board the vessels with each lot written instructions
as to their management; but I have every reason to believe that these ·
were not carefully observed by the subordinate agents intrusted with
their execution. AsI have mentioned before to your excellencf, nothing
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could have been more unfortunate for the success of my commission than
th suppre ion of the American line of steamers from Havre, since the
, endillg of the mollusks l>y the English vessels necessitated their reshipm nt at Liverpool, thus causing them to pass through a number of
1.Ja11<.1s, increasing the length of the passage and greatly multiplj·ing the
causes of mortality.
The directors of the Cunard line at New York and Boston gave me,
boweYer, tlrnir ready co-operation; and as soon as they learned that the
mollu 'lrs were sent for purposes of public utility they declined receiving
any remuneration for their transportation.
·
Yet, notwithstanding these unfavorable circumstances, we have now,
at Saint Waast,a sufficient number for the proposed attempt at acclimation; and, as a result of the arrangement which I have been enabled to
make, both in New York and Liverpool, with the directors of the Cunard
company, nothing is easier than to bring over new specimens during the
wiuter should it be deemed necessary.
During my sojourn in the United States I visited all those portions of
th e northern coast where the oyster .fisheries are in the most :flourishing
condition. It is true that in consequence of the war I was unable to investigate the oyster-beds and plantations of Chesapeake Bay; but as
the mode of culture in all important points is the same throughout the
couutry, I hould probably not have obtained any additional information.
1n the cour e of my investigations I fouud myself in constant contact
with men engaged in various coast fisheries, and I availed myself of the
opportunity offered to collect facts which might be of value to similar
e tabli ·hment in France. At .New London, where I went to examine
the clam beds, I obtained the plans of several fishing vessels, constructed
h,r fr. Beckwith, who is one of the best builders of this kind of boats.
I al o l>rought away with me plans of a cutter furnished with a well,
of a chooner provided with an ice-house, and of another schooner haviu ,r both tlfose appendages.
Dul'ing my official sojourn in .America I forwarded, from time to time,
to l\.L Uo te, iu accordance with the directions of your excellency, repol't · upon various subjects, such as the ice-trade in the .United States,
aucl its mployment as a means of preserving fish; the establishment
of w ~n · au<.l ice-houses on board fishing vessels; the floating preserves
for ii. ·h i1,tr du d into the IJarbors; the lobster fishery at Boston; the
ma ·k r l fish rie ; ancl the halibut fisheries; which it would be greatly
to th' int r t of our .i= ewfoundlancl fishermen to combine with that of
th\ c dfi h.
'fll ·e report , rendered more complete by subsequent observation, I
ball bav the honor to ubmit to your excellency.
In th cour e of my investigati9ns I endeavored to take only a practi ·al Yiew of thing , and to free my judgment as much as po sible from
nation, l Ir judice
If a proce s appeared to me new, I examined it
with attention, and wa careful not to condemu it merely betau e it
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was not in use in France. On the other baud, I guarded myself agaiust
a too ready acceptance of statements which at first sight were plau~ible, and never accepted them without confirmation. In the United
States, more perhaps than anywhere else, statements should be accepted with allowance; for, notwithstanding the coldness, seriousness,
and reserve of the people, they are singularly prone to exaggeration
in everything that relates to the commerce, manufactures, or /greatness
of their country. 'T his extreme self-esteem, which is to some extent
meritorious, is one of their most prominent characteristics. During my
investigations concerning the oyster-fisheries, I frequently received the ·
most conflicting and sometimes erroneous statements.
Notwithstanding the most presistent efforts, I failed to find in the
book-stores or libraries either in Boston, New York, or Philadelphia a
single treatise upon shell-fisheries. I could only obtain a few incom-'
plete statistical documents and newspaper articles, and these discussed
the subject only in its commercial aspects.
As to the raising of the mollusks and their planting, my only mode
of obtaining information was to visit the establishments, and talk with
the fishermen; and I ought not to omit to commend these sea-faring
people, for, their reserve once thrown aside, I found them uniformly
obliging, and ready to furnish _me with the information I required.
In closing, your excellency, I would express my acknowledgments
for the kind aid extended to me by the French consuls at New York
and Boston, and also my sense of the great fa,,or conferred upon me,
being intrusted with a commission which brought me in~o such close relations with those eminent scientists, M. Coste and Professor Agassiz ;
a great privilege to any one desirous of instruction.
have the honor to be, with the greatest respect, your obedient senrant,
DE BROOA,
Lieutenant of the Imperial Marine and Director of the Port of Havre:

r

HAVRE, October 12, 1862.

CHAPTER FIRST.
INTRODUC'l'ION.

The aphorism of Brillat Savarin, "The discovery of a new dish does
more for the happiness of the human race than the discovery of a new
star," has never proved itself more true than in our time, when the continual increase of population adds eacli clay to the importance of the question of public alimeutation. France, upon a comparatively limited territory, nows numbers over forty millions of inhabitants; and, notwitli.
standing the fertility of her soil, the perfection of her agriculture, anri
ti.le number of her flocks ancl herds, it cauuot be denied that the rate
of her production is beginning tu be less than that of her consumption-
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In seasons when the cereal harvests have fallen below the average, we
have been obliged to resort to foreign nations to supply the deficit;
aud if the people have not recently suffered serious pri rntion, it is because the provident solicitude of the gornrnment bas taken in time the
necessary measures to prevent such a calamity. It would be fatal to
rest quietly in a state of false security, and far better to recognize the
existence of a permanent danger to which a remedy may be applied
than to be unprepared for some caimalty (a war for instance) which
might be of such a nature as at any time to prevent the importation of
the necessaries which we require.
To insure food to the'people by applying the discoveries of science to
the pursuits of agriculture, to encourage labor, repeople the impoverished streams, and make the most of the sea-coast; in a word, to create
· more abundant and cheaper resources of nourishment are motfres which
ought to enlist the most intense co-operation of all who have at heart
the prosperity of the country.
Among the means which we have in our power for this desirable end,
one of the most effective is· to acclimate in France the vegetables and
:mimals of other countries. How many instances of the acclimation of
vegetables might be mentioned; and, if we would speak of any one in
particular, there is that modest plant, the potato.* Imported from
America in the sixteenth century, it produced such a revolution in public economy that entire populations now depend upon it for subsistence.
l\faize is another example of the same kind.
The acclimation of animals also has added greatly to the national
wealth. The Arabian horse, and the merino sheep from ~pain, have
renewed our degenerate races. The turkey from America, the guinea-fowl
from Africa, the cock from Ohina and India, the duck from Barbary,
as well as various kinds of pigeons, &c., "are found on our farms in great
numbers, and by crossing them with iudigenous species most savory
anu important edible products have been furnished.
For several years the Imperial Society of Acclimation bas made the
mo t laudable efforts to secure for France new· resources of food and
trade, while s imilar societies in the departments have concurred in this
eminently patriotic undertaking. Through their efforts the lzemionus, or
wild ass, has been completely domesticated, and is about to become an
iL11£ ortant lement in the horse trade, of which it will form a most graceful ornament. The Angora sheep is now reared in several parts of
France without perceptible degeneration; while the young o triches,
born and rai ed in the zoological gardens of Algiers au<l Marseille ,
give u ground to hope tllat the time is not far distant when the
fl h of the. bird will rank among the choicest viands of the market.
"The potato wa imported iuto lreland in 1545, uy Captaiu John Hawkin . lt
wa cultivated iu Lancasl.li.re iu rn 4; in 'axe iu 1717; in cotJand iu 172 ; and ten
year later i~ ·pread over Pru ia. In Frauce it wa cultivatt<l in evcral province <luriun- tb r ·iguofLoui X ;butitwasParrueutier,who at be loeofthelatcentury,
wa:1 the lllo t actirn in its propagation iuour country. Louillet, (Encyclo_pedieMod rnt'.)
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Mzrny similar experiments are in course of trial with every probability
of success.
How happens it that, among aU these efforts, so few have had for their
• objects the fish, the crustaceans and the mollusks, With the exception
of tbe carp and the gold-fish from China, which may be considered
merely objects of luxury, and of no great utility, there haye been very
t'ew cases of acclimatfon, since the introduction of living fish into our
water-courses from localities at no great distance cannot ue properly
considered such.* The attempt with the gourami of China, the most
delicious of fresh-water fish, has hitherto been without result, but it is
gratifying to record that it has become au article of commerce with
Europe, and that a great many specimens are now found in the island of
Mauritius. As to the .edible mollusks, the very first effort at acclimation
is probauly that now undertaken with the ossters of Virginia and the
Venus mercenaria.
Before the use of steamboats and railroads, those two great l~vers
of rilodern activity, the transportation of foreign marine or fresh-water
productions was attended with great difficulties. The slow progress of.
navigation by sa,il constituted a very unfavorable condition, to which
should be added a want of knowledge of the proper management of the
animals. With perseverance, however, ·s uch transportation was not impossible, as is proved by the ·i mportation of tlle gourami into the island
of Mauritius, and by similar instances recorded in history.t
M. MHbert, a traveler employed by tp.e Museum of Natural History,
succeeded, in 1824, in bringing to Hav-re some fish from the United
States. Unfortunately they all perished on their arrival, through the
carelessness of the captain of the vessel, who left them upon the deck
during a heavy winter frost. Milbert was inc~nsolable in cousequence
of the failure. We have another instance, in the case of an .American
merchant, who, abouttwenty-fiveyears ago, emptied into the roadstead of
Boston a cargo of sea-bass, taken in the bay of New York, and conveyed to their destination in a boat-well; from that time these fish, before unknown in the latitude of Boston, have multiplied to such an
.extent that the fishermen capture them daily. If, at the time when sailing-vessels were the only means of transportation, there were very few
"The carp was introduced in England in 1514, by Marshall; and into Denmark in
1G50, by Pierre Oxe. In our time, M. Coste has naturalized t·h e grayling in our
waters. At the commencement of the century, Peron and Lesueur attempted in vain ·
to ·import the gourami into France, and a few years later Captain Philbert followed
their example with no better success. He, however, kept one fish alive until within
sight of the shores of France.
t In ancient times, the Romans, not content with having naturalized, in se,eral of
the lakes of Italy, different kinds of :fi,,h, such as the 1,ulsinurn and the ciminus ordinarily
found at the mouths of rivers, introduced into the Tuscan Sea the Scarus onias of the
seas of Syria. This remarkable undertaking was accomplishecl under the reign of
Claudius, by one of bis freedmen, Elipertius Optatns, who commanded the Roman .
fleet. The scaria were imported in boat-wells, and for several years were carefully,
thrown back into the sea when caught in the nets of tho :fishermen.
·

2 80

REPORT OF COMMISSIONER OF FISH AND FISHERIES.

attempts made for the acclimation of fish and mollusks, there was in
fact no urgent necessity for it. Before the water-courses of France
were monoplized by com~erce, they were filled with fish, and it is not
a great while since, in certain localities of Great Britain, servants, as
well as the Scotch peasants, were not content if they were obliged to
eat salmon more than three times a week.
The increase of crops, through a better knowledge of agriculture, the
raising and improvement of various breeds of cattle, &c., naturally
occupied the public mind, as a means of increasing alimentary resources,
much more than enterprises which at best were considered very precarious. In our day it is very different. The rivers and streams, through
a deplorable mismanagement, yield only insignificant products. The
beds of oysters and edible mollusks are beco.ming day by day less
productive, and it is absolutely necessary to have recourse to the fruitful sciences of pisciculture and ostriculture to retrieve our losses.
On the other band, at no period have circumstauces been more favorable for the ultimate success of the projects for acclimation. The transatlantic and other steamers have opened communication with the most
distant countries, while the completeness of their construction and their
rapidity of passage are about as perfect as we may ever expect to secure.*
Our means of transportation are now of the first order, without taking
into account the vessels of the imperial navy, which would assist in this
work of public utility, and might, in certain cases, be intrusted with
particular installments, incompatible with the service of commercial
steamers.
It ought not to be forgotten that fish and mollusks possess great advantages over other animals, in the rapidity with which they multiply
when they are acclimated, and in the less expense of their introduction.
Of all the animals subservient to tbe use of man, they alone live in an
element in which they can provide nourishment for themselves. They
therefore make no demands upon our resources, which is not the case
with other kin<ls of game. With foreign quadrupeds years must elapse
before they can increase greatly in number, without taking into account
the di ea e which may attack them. How many disappointments bas
the Society for Acclimation experienced in their attemvts with the llama
and alpaca! Birds are somewhat more satisfactor.r, but their reproduction i also v ry slow; while fish and mollu ks, as soon as they become
accu tome<l. to the character of our waters, will increase in a few years
to million . Thv a toni hing reproductive power of the oyster and the
mu el i
11 known.
aturali ts have numbered the eggs of the pike
by the lmndre l thou and; of th carp all(l t lrn mackerel by the half
million; of the plaice b ix million , which ati factorily account for
• To peak only of !!"'ran : Mar eilles, be ides a line from the :Mecliterraneao, has
r c ut]y ·ta.I,li b •d ou fr m th xtreme east. Bordeaux has oue from Brazil aud
La Plata.· aiu Tazaire ue from tb
utilles and the Gulf of Mexico; antl certa.iuly
bcfor th mirldlo of ne t year Uavro will inaugurate a lino from the Uuitcd State .
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the prodigious increase of this fish in the ponds of eastern Friesland,
where it was introduced by the Dutch at the beginning of this century. In the thick-lipped mullet, Professor Valenciennes bas counted
not less than thirteen millions of eggs. These examples show bow
rapidly they multiply, and bow impol'tant it is to acclimate species with
such remarkable powers of reproduction.
The experiment with the gourami will, undoubtedly, soon be tried
again, by means of the steamers from ludo-China and those of the line
from Alexandria.
During my sojourn in the United States, although my commission
rela.ted particularly to the acclimation of mollusks, I extended my
researches to other species useful for food. Among others, I would
mention the terrapin-turtle, found at the mouths of rivers and in salt
marshes, and which is a very delicious article of food; the lobster,
larger, but less agreeable to the taste, than ours; and several exclusively fresh-water tortoises, of which the red-belly is the most esteemeq.
The learned director of the museum of Cambridge, Mass., has engaged
to send to France, next spring, a sufficient number of specimens of the
latter species to make an attempt at acclimation in the ponds in the
suburbs of Paris.
Among fresh-water fish, the large salmon-trout (Salnw amethystus)
and the white fish ( Ooregonus albus) would be great additions to
French ichthyology, if they could be transported to Europe. Professor
Agassiz,* whose opinion is authority in such matters, considers artificial
fecundation 3; certain means of success, as he himself informed the
Emperor, and which I had the honor to explafo to His Majesty in an
interview accorded me at St. Cloud.
Whatever may be the future of these projects, mentioned only to show
how.many valuable resources we may render available, I must now leave
them and turn my attention to the acclimation of the mollusks, the
object of my visit to America.
The shores of our two seas are singularly deficient in specjmens of
edible mollusks, there being only a few scallops on the coast of Great
Britain; some species of Venus, not at all abundant, in the bays of the
ocean and ·the Mediterranean; a few cardiums, &c. Such is the extent
of our resources. America, on the contrary, whose Atlantic coast is
rich in shell-fish, is probably the most favored country in -the world for
this ,k ind of production.+ The oysters, of which there are three species,
*·The distinguished professor is of the opinion that the French government ought to
undertake the acclimation of the nandou, which is much more susceptible of naturalization in France than the ostrich of Sahara, for the single reason that it is a native of
a temperate climate.
In 1860 I pointed out the pearl mussel as capable of introduction upon the coast of
Algeria, and I even opened a correspondence upon the subject with a Greek merchant
of Alexandria, who was engaged in the pearl fisheries of the Red Sea.
Recently Mr. Lamiral has published in the Bulletin de la Societe Imperiale d' A.cclimatation a very interesting article upon this subject.
tAs regards the fish commerce, the American coast presents a conformation entirely
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form immen e banks along the shores, anu the fisheries furnish every
year, for the public consumption, a mass of alimentary matter of which
it i, impos ible to form any idea in Europe. There are, besides, in the
bays, inlets, straits, &c., numerous beds of mollusks, known under the general name of clams, of which the most important are the soft clam and
the round clam, the_Mya arenaria and Venus mercenaria of naturali ts.
The oysters, the Venits 1nercenaria, and the :Myas, to speak only of
tbese species, enter so.largely into the public means· of sustenance that
a failure of these products would be a material calamity.
In the city of New York, the most populous -center of the United
States, the commerce in oysters is estimated at 35,000,000 francs, or
$5,000,000; and the trade of the whole country is valued at 100,000,000
francs, ($50,000,000,) althougll these high figures do not represent the
total amount of products, since along the coast ,aud the rivers there is a
daily consumption which cannot be. estimated.
The Merchants' Magazine and Commercial Review, for 1859, estimated the trade in oysteri of the priucipal eities as follows:
Bushels.

Virginia, (State) ..................................... ..
Baltimore .......... . ................................. .
Phil':lidelphia .........•..................................
New York ... .. ....................................... .
Fair Haven ............................................ .
Other cities, such as Boston an<l Providence ............. .

1,050,000
3,500,000
2,500,000
6,950,000
2,000,000
4,000,000

Total ...................•.....•...... _. ~ . . . . . . . . . 20, 000, 000
C ..1.Jculating two hundred oysters only as a bushel we have the enor.
mous amount of 4,000,000,000 mollusks consumed.
Mr. Meigs asserted, in the American Institute for the same year, that
in the city of New York more money is expended for oysters than for
meat. This <lelicious article of food has become so necessary with every
cla of the population that scarcely a town in the whole country can
be foun<l without its regular supply. B_y means of railroads and water•
channel , oy ters in the shell, or out of the shell, preserved in ice, in
pickl , or canned, are carried even to the remotest parts of the United
Stat . The cities of Fair Haven, Boston, and Baltimore are at tlle
head of the interior trade, which, for six months in the year, gi,e
employment to a large number of persons.
uniqn . E rom Cape Fear to tho extremity of Long Island sandy beaches are ulmo t
uui,·er ally int rpo ed between tohe ocean and the main land, which run parallel with
~be bore at a di tance of from one to several miles. These sometimes form island ,
varyiu•T in wiclth from evernl yards to a half mile, and of great 1engtb . . The e andy
formation ma.ke bay , ound , lagnne , &c., in the most favorble condition for the
maltip1ication of fi hand mollusk . Be ides, as the openings communicating with the
se. ar not v ry numerou , in places wllere rivers and streams empty, the water i
1,
alt ban in the open ea, which still further increases the chances for the production of certain kinds of ft h aud mollusks, particularly oysters.
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The soft clam, similar in every respect to the l\1ya of the sands which
inhabits the seas of the north of Europe, and especially of Scotland,
multiplies so rapidly on the coast of New England, that, although they
are in constant demand, they do not seem to decrease in number. .Although found in abundance in the State of New York, tlieir real home ·
is farther north, where they are found even as far as the shores of Newfoundland; but they are . nowhere so numerous as on the coast8 of the
counties of Essex and Barnstable, in Massachusetts. Doctor Gould, in
his Natural History of Invertebrata, published in 1841, estimated the
quantity of soft clams consumed in Massachusetts at more tllan ten
thousand bus~els; but this amount, based probalJly upon the sales by
professed fishermen alone, gives no idea of the real rate of consumption,
since the laws accord to each citizen of the State the right to catch as
many of the mollusks as he may need for liis family. Not even an
proximate calculation is possible. It is very certain that Boston consumes enormous quantities of soft clams in the excellent soups wllicll
tbe Americans so well appreciate. The Myas also form one of the best
baits for the codfish, and every year Massachusetts salts down thousanu.s
of barrels for the use of the :fisheries on the banks of Newfoundland.
Freshly caught, they are sold on the wharves of Boston for 75 cents a
bushel.
The round clam of large size •is similar in taste to the Venus verrucosa, and, like it, is found in sheltered and shallow bays, where it buries
itself in the miry sand . .As prolific as the Mya, it abounds upon that portion of the coast of the United States l_ying south of Cape Uod, which
appears to be its most northern limit. It is met with, however, in the
vicinity of Cape Arin, but in that locality is not an article of commerce.
The most important :fisheries that I -visited are those of the suburbs of
New York, of the great bay south of Long Island, of the l.>ay of New
Haven, and. of Cape Cod. A large quantity of round clams is consumed
in New York aml Philadelphia during the summer months, taking, at
that season, the place of oysters, which are then considered l>y some as
not fit for food. They are excellent, either cooked or raw.
Oysters from Virginia, Venus mercenar-ia, and JJ;J,ya arenaria, are the
three species of bivalves which we are now endeavoring to acclimate
upon our shores, with the probability of complete success, at least witll
the first two. It will probably be necessary to replace the third (of which
I imported only a few specimens) by a species inhabiting Scotland. It
will be quite easy to bring thence a sufficient number.
When I hadp ersonally investigated the resources afforded the people
of the United States by the mollusks iu question, I came to the conclu- ·
sion that the oyster ought to claim the especial atteution of the imperial
marine; not that I do not attach an equal importance to the acclimation of
the JJ1ya, and the Venus mercenaria, but siuce these two species develop
slowly, a,s l have learned from an examination of specimens at different
ages, that several years must elapse before they would be sufficiently
numerous to be used for food. The oyster, 011 the contrary, as prolitic as
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our own, develops so rapidly that according to reliable information
which I have received, one of these mollusks planted in April, and about
three inch~~s in length, will increase by more than half that size before
the end of the following autumn.
I have myself seen oysters planted in the bay of New Haven increa e
over a half inch iu two months. In the course of my investigations, I
have eaten oysters from the most celebrated localities, and must say
that I LaYe always found them somewhat insipid in taste, a marked
characteristic of the species. In Massachusetts, I found them much
saltier, which is due both to the peculiar nature of the water, and the
soil in which they are cultivated.*
When eaten raw, they will never probably be as highly esteemed by
the epicure as the indigenous species ; but, on the other hand, they will
be preferred when the ID.'triuer ~ishes to put them in store, or when
they are to be used for culinary purposes, which deprives them of none
of their nutritive properties. It would be impossible to find anything
more acceptable to the palate than certain preparations of oysters furnished by the good restaurants of New York, such as Delmonico's.
In my opinion the acclimation of this species, susceptible of rapid
growth and richer in nutritive substance than ours, will, in one respect,
complete the oyster trade of France, bringing into it elements of true
alimentary support, while up to this time its contributions have been
considered merely as articles of luxury. But it will be necessary to
bring the price of the oyster within the -limits of every purse, as is the
case in the United States, where it is considered one of the most common and cheap means of subsistence. In the public establishments of
:N"ew York a most excellent soup, made of these mollusca, can be obtained for six cents.
It is only necessary to have assisted, as I have done in the course of my
investigations in the daily sale of several thousand oysters by the same
merchant, to have witnessed the opening of eight hundred bushel a
day in the establishments of Boston and Fair Haven, for the purpose of
sending the flesh, packed in ice, into the interior of the country; it i
only necessary, I say, to have taken part in such scenes to become profoundly convinced that the raising of shell-fish so prolific must become
in France, as in the United States, a most important element for the
support of life.t
I hould, therefore, consider it a national blessing if we can obtain
their r production in France, a consummation which we have every reason to hope will take place next spring, since the oysters depo ited by
M. Co te in the ba in of rcachon have developed as rapidly a in the
be t m rican plantation . A. soon as reproduction allow them to be
• The oy ' t r merchant clivicl thee mollu k into "freRh" and" salt" oy ter. The
latter come from ·ul>marin oil, where the sea is not mixed with fre h water.
t Tho Am rican oy ters have the ad vantage of being able to endure the r gimen
of th parks· ancl althon"'h som 1 caliti
uit them better than other , on account f
the richu
of the oil, they pro per on almost all parts of the coa t. Loug experi-
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brought into the market, I have not a doubt that their excellent qualities will readily secure consumers.*
From whatever point of view we regard the shell-fisheries of the
United States, they present remarkable results. The food provided for
the people ; the resources furnished agriculture by use of the shells;
the influence upon coast navigation, which is so greatly developed by
them ; the work provided for the poorer classes, &c., aU claim the earnest attention of political economists. Oysters and clams have now become necessities of the first importance in North America, and show how
much the productions of the sea may add to the riches of a country,
whatever may be the means employed to obtain them in abundance.
Apart from the interesting question of acclimation, the exposition of
this industry is of service, in showing us the necessity of pursuing the
fruitful field opened by the perseverance of M. Coste. The marvelous
results obtained in a few years, on those parts of the coast where he has
experimented, no longer admit of a doubt as to the value of his ingenious method of ostriculture. It will certainly be necessary to make a
more complete study of our shores in order to prevent mistakes, or
rather badly conceived enterprises; but this work once accomplished,
there are few industries of France which offer as many probabilities of
success.
I have oft.en heard it stated as a reproach to ostriculture, that it had not
produced in the bay of St. Brieuc all the results expected; that although
the fascines immersed w~re covered with embryos during the breedingseason, they had not prospered aud formed new banks. Haviug never
been in circumstances to verify the truth of this assertion, I cann·ot say
how well it may be founded; but, admitting it to be· true, I cannot see
how it militates against ostriculture. It proves, at most, the utility of
transplanting the young generations attached to the collecting apparatus, thus putting in practice means employed with many products of the
soil. To expect of a science~ which dates but avery few years back,
th_e unfailing success which belongs only to long experience, seems to
me to be very unreasonable.
Pisciculture, hirudiculture, ostriculture-in a word, all the industries
which relate to the domain ~nd constitute the agriculture of the seamust necessarily pass through all the stages from infancy to maturity;
but in order that they may rapidly bring fort,h fruit, thoughtless prejudgment shoul<l. not interfere with their progress.
The most preju<l.iced persons with whom I have conversed upon the
subject of ostriculture, admit that the embrsos can be obtained in unence lias shown that those from tho Chesapeake may be transpfanted to all-the Northern States without deteriorating in quality; and it is remarkable bow much they will
:::nprovo under certain bydrographic conditions. The salt-oysters of Massachusetts, .
so liiglily esteemed in New York, origina,lly come from Virginia and remain severn,l
months in Boston Bay or that of Wellfleet, (Cape Cod.)
* By a r~markable coincidence, the oyster from Virginia, which we are endeavoring to naturalize in the basin of Arcachon, is found in the fossil state in the neighborhood of Bordeaux:.
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limited numbers; but there, they think, all useful results end. Yet
experience in the United States, where the secret of the culture con i t
iu rai 'ing upon nutritive soil the mollusks removed from the places of
production, evidently shows the fallacy of this opinion.
As the example of t,he American planters proves, nothing is easier
than to remove the young oysters attached to the collecting appa.ratu ,
aucl to plant them in hurdles or narrow stalls very well sheltered, the
bottom of which is :firm enough to prevent their being smothered b.f the
mud. This can be done at no great expense, and with no complicated
manipulation; and, in a few months, the mollusks wilJ be strong enough
to defend themselves from ordinary causes of mortality.
It is an unfortunate error, prevalent among mariners, which supposes
that what appertains to the productions of the sea should not be modified
by the hand of man, and the.v consider it, to say the least, useless to attempt to obtain these productions by artificial means. Such an idea, which
is equivalent to the negation of science, is as absunl as the fatalism
of the Orientals, who leave to Provideuce the care of all things, and so
excuse their own idleness and carelessness. W ~ do not hesitate to say,
that it shows great want of a just appreciation of the mission of humanity thus to limit its intelligence and powers of investigation.
The exploration of the domain of the sea gains in public opinion every
day. The people of the coast instinctively feel that the sea is destined
to be to them a most fruitful source of prOSJ.)erity, and. to deliver them
from the miserable corH.lition which has for a long time been their por
tion. In a few years, thanks to the light of science, profitable :fisheries
will be ·established upon the coast, among which ostriculture will certainly be the mo~t fruitful. While, on the one hand, by means of intelligent regulation, based upon careful study of locality, myriads of young
:fish will be protected from wanton destruction by iguorant :fi hermeo, on the other measures will be taken to raise in reservoirs such
as can bear the regimen. Shell-fisheries will alilo be developed wherernr
they can be established witll success. " The populace, attracted to the
coa t by the hope of a better livelihood, will l>ecome acquainted with
the ea; will learn to consider it the source of many blessing-s; and
will finally greatly augment the elements of our maritime powe:r.
P. DE BROCA,
Lieutenant, and Director of the Port of Havre.
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CHAPTER SECO.i.: D .
OYSTER

OF THE UNITED S'.J'.ATES.

aturali
divide th oy ter of the ea tern shores of orth America
iuto thr e p ci , nam ly: the o te.r of Virginia, ( Ostrea virginiana );
tlle n rth rn o ·ter (O·trea boreali ),· the Canadian oyster, ~(Ostrea
canaden i ).
otwitll tandiug tbi cia ification, ba ed upon detail
of form, which in fact ar.r con iderably, the mollusk . in que tion,
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always found in the same la~itucles,· are so similar in taste that they
ma,y be considered merely as varieties of the same species. Dr. Gould,
an American naturalist, admits this to be the case so far as tbe northern
and Canadian oysters are concerned. However the facts may be, the
difference between the American oyster and the European is so marked
that a superficial examination is sufficient to prove that they are of distinct species. The prominent points which distinguish those bivalves from
ours are the violet color of the muscular impression, and the greater
insipidity of taste, even when they are taken from banks situated on
the open coast, and in water entirely salt.
·While the form of the common oyster of Europe, growing freely, is
almost entirely round, that of the .American is always more or less elon.
gated. In addition to this, its lower valve is more concave, and contains
a mollusc thicker, more tender, richer in nutritive elements, and having
also a less salty taste, which in some cases resembles that of the mussel.
When it attains its full development, which, according to fishermen,
requires twenty years, its dimensions are considerably greater than
those of ours. Its shell is thicker and heavier, and the interior enamel
rarely presents those soft parts from which fet,id water escapes wllen
they are accidentally pierced.
Th~ oyster of Virginia.-This, most common of the three Rpecies, bas
a narrow shell, increasing gradually in size from the top and moderately
curved in the plane of the intersection of the valv·es when it is allowed
free development. The specime\}s taken. from the natural banks are
generally distorted, on account of certain conditions affecting their
growth; but they nevertheless preserve all the most marked characteristics of the species.
.
As in Europe, the oyster which is most regularly an• article of commerce is that which has been improved by culture. The beak of the
Virginia oyster, very pointed when old, is somewhat bent, and the opposite part of the shell is rounded. The upper valve, almost entirely flat,
is the smoother of the two, and the surface, when not worn by frjction,
presents numerous laminm more regularly disposed than in the other
species. The muscular impression, very often central, is of a deep violet
color. The weakness of the muscle is a marked cbaracteristic of .American oysters generally, a fact which I have not seen noticed in any book
upon natural history.
. Specimens are sometimes found measuring 15 English jnches in length,
3½ in width. This species, known in tbe market under the name of the
Chesapeake oyster, is common all along the coast, especially in the ·
Southern States.- In the North it is found in as high latitudes as Prince
Edward Island and the mouth of the Saint Lawrence River. Its most
essential characteristicij are its great length, compared with its width,
·
and the pyramidal form of tlle beak.
The Northern oyster has a shell round~d, curved, ordinarily crooked,
and always less elongated than that of the preceding species. The upper
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valve i fl.at, and the beak short and bent over. The surface of the
shell i yer.V' irregular, and formed of laminffi of a greenish color, dispo ed without order. Its edges, more or less jagged and scalloped, are
calcareou iu the lower valve, while in the upper they are flexible, and
seem to be membranous in nature. The muscular impression is of a
deep violet color, and the interior of the va~ves of a chalky white, or
light green. The lower valve is deeper than that of the Virginia
specie... Some specimens are a foot in length, by six inches in
width. This oyster is commonly known as the New York oyster, as it
i found in considerable numbers in that bay. It is found all along the
coa t, aud even in the Chesapeake, were it is mixed with the principal
species. It is frequently taken in Buzzard's Bay, (Massachusetts.)
The Canadian oyster.-The Canadian oyster, also less elongated tbnn
that of Virginia, is generally crooked, with the beak rounded. The
shell is wide, expanded, very white, and laminiferous. The upper vah·e
is slightly convex. It is common on the Canadian shore, at the mouth of
the Gulf of Saint Lawrence, as well as upon certain parts of the coast
of the United. States, particularly in the latitude of New York.
The .American oyster, without distinction of species, exists in such
profu ion that it seems to be gathered as plenteously as manna was in
the exodus of Israel. From the British provinces to the Gulf of Mexico
it constitutes inexhaustible banks, which in certain localities, were it not
for the con tant fisheries, would form reefs, modify currents, obstruct
channel. -in a word, interfere greatly with navigation. .Abundant on
e~ery part of the coa:st, nevertheless some latitudes seem specially to
nit it. Such a~e the shores of New Jersey, of Long Island, of Connecticut, of Rho<le Island, of the mouth of 1'-be Delaware, and, above all,
the magnificent bay of Chesapeake, a regular magazine of abundance,
where every year vessels are loaded with the precious mollusks, and
tran ported to all parrts of the coast.
North Carolina, Albemarle, and Pamlico Sounds also produce excelleu toy t r .*
The m ricans, pre-eminently pra0tical in all that concerns the material int re -t of life, have not neglected this great source of wealth.
Th y r alized, at a very early period, the great advantage which might
be d ri ,. d from so much alimentary substance, obtained almost without
expen ; and the. oyster-fl heries, with their culture, have been, with
th m, for a long time, lucrative industries, becoming each day more
ext n iv , in order to supply the demands of the ever-increasing number
of con umer .
Di r garcling the methods of culture adopted in Europe, they barn
., Tbe nonuou multiplication of this species bas, for a long iime, attracted tbP attention of phiJo opher and natur~ists, many of whom, in view of this incessant production of the min ral matter compo ing the shell , are of the opinion that most of the
calcareou d p it have no other origin. Like the pol:;ps of the Indian Ocean, this
mollusk, if left to itself, would change the bydrography of coasts.
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chosen one which is ,ery economical, and which yields excellent results,
as may be seen in the well-known "plantation system." Their mollusks, like ours, require beds of miry sand, rich in animal production, and ·
sufficiently exposed to the open sea. The brackish water at the mouths
of certain rivers, into which tlie tide rises, constitutes one of the best ·
conditions for the success of this industry.*
Ohesapeake Bay, from which is gathered a large proportion of the
oysters cultivated. in America, is a magnificent basin in which Providence seems to have accumulated every necessary condition for forming
an admirable locality for the fishery. Its entrance, between $]apes
Charles and Henry, opeus from the east to the west; but tbe bay soon
cllanges in direction, and extends toward the north for a distance of one
hundred and fifty miles, with a width of from twenty to thirty miles in
the southern part, and from ten to fifteen in the northern. It is accessible to the largest vessels. A number of rivers empty into it, of which
the most important are the Potomac, the Rappahannock, the York,
and the James. The amount of fresh water which flows iuto this bay
daily from these streams, the smallest of which admits the rising of the
tide, renders the water of the Ohesapeake less salt than that of the
ocean, a circumstance which we have aiready mentioned is favorable to
the natural production of the oyster. The shores of the bay are indented
by a multitude of gulfs, creeks, small bays, &c., in which are numerous
islands. The extent of shore is thus greatly increased, and innumerable
places of shelter afforded for the muitiplication of fish and mollusks.
The quantity of fish furnished by the fisheries is very great; and
before the war the annual estimate at Baltimore was four hundred thousand barrels of salt fish, principally herring and shacl.t
The oyster-industry is still more important; and the production from
the banks in the bay, in 18.38, was twenty millions of bushels. At that
time about ten tl10usand persons were employed in the fisheries and with
work on the plantations.
The oyster of the C!J.esapeake, in consequence of the favorable conditions in which it lives, is in its natural condition so large, that, for the
most part, it does not need culture, but can enter the market immediately. At Fair Hasen and at Boston, where, on account of the thickness of the ice, it is impossible to secure a supply in winter, they are,
during that season, brought from Virginia in sufficient quantity to supply the needs of commerce. The schooners which transport them manage
"Pearls are found in many American oysters, but of very in(erior quality. They are
of a chalky white, sometim es having a faint violet tint. It seems that upon the co·a st
of New J ersey a bank of oysters was found a, few years ago furnishing beautiful pearls.
The country was in a great s tate of excitement; the fishermen supposed they had mado
a valuable discovery, but after a short time it was found that the hopes ,excited were
quite fallacious.
t Chesapeake Bay abounds in fish of all kinds-mackerel, herring,, perch, eels, red
mullet, cat-fish, shad of every variety, &c. In the Potoma.c, James, ,and , other, rivers
enormous sturgeon are taken, wcio-hinir from 150 to 200 pound
10 lt
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their voyage in such a manner that the merchants are regularly sup•
plied; and the mollusks ordinarily remain iu the bold of the vessels until
the cargo i sol<l. However cold it may be, they will live for several
days, provided the batch way is not opened until the hour for removal.
They have been known to live in this way for a month.
With a few exceptions, we may say that a large part of the culfrrnted
oysters in the Northern States come from the Chesapeake and the
mouth of the Delaware, where the planters can procure them at so low
a price as to make it unnecessary to take part in the local .fisheries.
The .fishermen of Maryland and Virginia sell them at from 15 to 20
cents a bushel, containing from 200 to 250, according to the size of the
oyster. It must be acknowledged, however, that these oysters, although
they may be improYed by culture, and in certain cases acquire a saltier
taste, are nevet quite equal to those of the coast of Connecticut, of
Rhode Island, of certain parts of l\Iassachusetts, &c. The native oysters are generally consumed in the neighborhood; are sold at a much
higher price; an<l are never sent without their shells into the interior.
The most highly esteemed oysters come from the bays of New York,
New Haven, and Providence; from different parts of Long Island Sound,
and from the shores of New Jersey, (principally from l\1ilk Pond and
Absecom Creek.) In my opinion those taken at Blue Point, in the great
bay soutll of Long Island, are the most delicate of all.
When not consumed raw: the oysters are prepared in a variety of
ways. They are pickled and preserved by the Appert process; they are
eaten in the form of soup, or stewed, broiled, made into pates, &c., and
they serve, besides, as accessories to numerous culinary preparations.
The con umption is so extensive that in the towns along the coast <luring the winter season it formR a part of the daily food of almost every
family in moderate circumsta~ces.
. In a.U the great centers of population there are large establishments
known under the name of oyster-houses, where the mollusks are sold,
prepared in every possible way. These are, in fact, restaurants, and
differ from the ordinary establishments of the kind, only in being especially intended for the sale of every variety of shell-fish. In New York
there are more than three hundred of these oyster-houses, some of which
are han<l omely furnished, and situated in the finest portions of the
city. They are mainly frequented by the commercial class, who take a
meal here in the midu.le of the day. Oysters are also sol<l in small
shop , and even at stalls iu the open street, where the working cla . e
supply them elves.*
Oy tcr-. oup ( tew) is the most favorite preparation of the molln~k with
American ; and during the winter season it is an almost univer ~l cu ·
tom with them to call for it at the oyster-houses after leaving the theater. It i o popular that it is even introduced as a refreshment at larrre
* During the ummcr the oysters are preserved in the oyster-houses by placing them
upon a block of ice; which lowers the tempera.taro, so that they live for several day
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parties and balls, invariably maldng its appearance toward morning, to
repair the exhausted forces of the daucers.
The Amel'iean oyster, wlien cooked, is certainly superior to ours, and
as it preserves its nntritivc properties better during the process, it is
ltighly regarde<l by pllysiciaus as an article of fuod for convalescent patients. Many persons eat them throughout the year without experienc.ing any injurious effects. On this point I woul<l hazar<l. an observation,
whiclJ, it seems to me, has sufficient foundation. Fishing, during the
ureediug season, is prohibited by law, so that all the oysters then sold
come from the plantations. Now, as these oysters were transported in
the mo11th of April, a time when tlle process of generation commences
with them, it is very probable tlrnt tllis process was affected, and in
most cases arrested completely, by the fatigue of tlle voyage and the
change of medium. As under the circumstances they rarely become
spawn-bearers, they can hardly be injurious in the warm season, although
•in their natural condition tlley would be positively unwholesome.
The price of oysters for consumption varies greatly. It depends upon
their size, quality, the reputation of the plantations in which they are
cultirnted, and the importance of tlle establishments in which they are
sold. At wholesale, they are about $1 a bushel; while in the markets,
oyster-houses, &c., the price is higher, and rnries from 50 cents to $2.50
for the largest size used in choice preparations. The merchants, intelligent in all that concerns their profession, make many distinctions in
the value of t,he oysters, in order to derive as mlieh profit as po~sible
from them; aud they well know llow to take advantage of the taste of
their customers. Fresh oysters can be procured either in or out of the
shell in all the markets. In the latter condition they are generally sold
to restaurants, hotel-keepers, and famtlies who buy them for immediate
consumption.
For exportation and transportation into the interior they are sold1. In tbe natural couditiou
2. Out of the shell;
3. Pickled;
4. Canned.
Tlle oysters in shells are sent in great quantities into the interior
during the winter season. They are put in barrels about a quarter the
size of an ordinary flour-barrel, and tightly packed to prevent the opening ~f their valves. These barrels have, at regular intervals, openings
for ventibtion.
Naked oysters, intended for the most part to be eaten c.ooketl, are,
sent into the interior during the entire J·ear, but chiefly in winter. As
I have said, the cities of Baltimore, Boston, and Fair Haven are the
principal centers of the trade, and form the most important branch
the oyster-industry.*
Pickled oysters.-Pick1ed oysters are prepared, as in Europ_e, with an

of

* Somo persons eat these oysters raw, seasoning them with salt, pepper, anc1 vinegar.
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addition of vinegar and spice to the water in which they have been
cooked. As the vinegar used is inferior to tlJat employed in France
they are not equal in value to ours.
Canned oysters.-'fhese are mostly prepared in Baltimore. The mollusks are taken from the shell, slightly cooked, and then put into cylindrical tin boxes, or cases, with a circular hole at the upper end about
an inch and a quarter in diameter. When filled, the cans are closed by
soldering a small round piece of tin over the opening.
Use of the shells ....-Tbe shells of the oyster give rise to various industries, which are also very important. In agriculture they are used for
~mproving the soil when it has not a sufficient quantity of calcareous
matter. They are also used for macadamizing roa~s, and forming paths
in pleasure-grounds, which, by the use of this substance, become of a
dazzling white. Lastly, they are burned, and an excellent lime is obtained, which is better as a fertilizer than ordinary lime, inasmuch as it
contains no magnesia. Generally the oyster-dealers give away the
shells gratuitously, upon condition that their- establishments shall be
daily relieved of them.
It was estimated, in 1857, that the pecuniary profits derived from
the shells, from the various oyster-establishments in Baltimore alone,
amounted to more than $120,000. Before the war the lime-pits of Mr.
Barns, at .Fair Haven, burned annually more than 250,000 bushels. At
the present time there are upon the coast of the United States a great
many mills employed in this branch of industry. A bushel of oystershell lime sells at from 12 to 13 cents.
1iDDE OF OBTAINING THE OYSTERS,

Oysters are obtained in different ways, according as the beds are
more or less deeply situated in the water. The instruments employed
are the drag, the rake, and the tongs, which is a peculiar implement,
unlike anything we have in Europe.
Tlie drag is very much like that in use in France, but as the weight
is not determined by law it is generally heavier. The part intended to
hold the o_ysters is sometimes made of tope and sometimes of iron network.
The rake, similar in form to that employed by our fishermen, is about
14 inches wide, with iron teeth from G to lO inches in length, and is provided with a net for the receptiou of the mollusk. Sometimes it is made
entirely of iron, with curved teeth, which will hold a certain number.
It is worked by band, by means of a pole 15 or 20 feet in length, to
which it i fa t ned. It i frequently used during the winter sea on in
Rhode J, lan<l for gathering the mollu ks from the ponds of Point Judith,
the urface of wllich i froz n sometimes for seYeral weeks. Fi bing is
then accompli h db thru ting the rake through boles made in tho ice.
The tong ., W;bicb I ha e nmyer seen except in America, i an in trnmen whi b. ugbt to be iutroduced into ·France, as it would be of great
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service to our shell-fisheries 1n general. It is, as its name indicates, an
immense pair of pincers, with rakes attached to its lower extremities,
the teeth of which interlock when the instrument is closed. These rakes
are about 14 inches in width, and the teeth, placed about I½ inches
apart, are only 4 inches long. The handles are from 15 to 20 feet in
length, and the point of intersection is about a yard from the lower
extremity. To take the oysters with this instrument, the fisherman :first
anchors his boat over the bed to be worked; then seating himself at
the side, he takes the upper extremities of the two poles, one in each
hand, and opening and closing the instrument successively, endeavors,
as it were, to nibble the bank with the rakes and pick up the .mollusks.
As soon as he feels that be has a sufficient number, he draws up the
instrument and deposits the captured oysters upon the deck. A large
part of the oysters furnished by Cheeapeake Bay are taken in this
manner. The tongs is also used on the plantations and in fishing for
clams.
The boats used are generally of small tonnag-e. Most of those which
I saw in the bay of New York, and in the great bay south of Long
Island, were constructed with flat bottoms, i.n order to pass easily over
the banks, and provided with a sail, and three or four men constitute
their crew.
The working of the banks, l>y means of the tongs, is eminently preservative, as there is no loss by the destruction of many of the mollusks, as is the case with the drag. Undoubtedly, the use of tbis instrument is impossible on many of tbe banks of the French coast, but in the
basin of Arcacbon, in the salt ponds of the south, and those of Uorsica,
it might l>e employed to advantage.
Local regula.tions.-Notwithstan<ling the extraordinary richness of the
·o yster-production on their coast, the Americans have felt the necessity
of protective legislation to prevent the exhaustion of the banks, and for
this purpose the various seaboard States have established special laws
determining the time of the :fisheries, and the mode in which they must
be worked.
A few years ago, on the shores of Maryland and Virginia, the oysters
were taken in such great quantities for consumption, for the manufacture of lime, and for manurr, that the danger of diminishing tlle value
of the fo;heries was recognized, an<l very severe restrictive laws were
passed in these States. In general, however, the legislation whiC'h controls the oyster-industry is Yery complicated, siuce, with great want of
uniformity, e:wh Stat,e enacts its own laws without reference to those of
the neighboring States. Its objects may be enumerated thus:
1. To prevent the destruction of the natural ·bauks, by determining
the time and mode of the fisheries.
2. To protect the plantations from lawless depredations.
3. To reserve, with a few exceptions, for the residents of eac,h State,,
the right of local fishing.
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4. To reserve, in certain cases, the fisheries to the iubabitants of the
circurnscriued maritime districts in which they are situated.
I give in this article, and in the one which treats of the culture of oysters, a summary of such laws as appear to me to be interesting.
Massachusetts.-In this State no one, in a maritime district defined
by law, can fish for oysters without a written permit from the mayor
or the selectmen* of the locality. This permit must give the length of
time of the fishing, the number of mollusks to be taken, an<l the purpose for which they are to be used. Any resident of tlrn place can
take oysters from the banks, for the use of bis family, from the 1st
of September until the 1st of June. Trespassers are fined $:3 a bushel
for oysters illegally obtained.
Rhode Island.-In this State, where legislation is most stringent, the
oyster-fisheries, reserved exclusively for the residents, are prohibited
for use from the 15th of May till the 15th of September, under a penalty of $20 for every bushel taken. And, during the permitted season,
there are regulations controlling the quantity of mollusks to be taken
daily, which quantity varies with the locality, but must in uo case exceed five bushels. To protect . the fisheries as much as possible from
depredation, the law inflicts 'a fine of $500 on any person convicted ot
damaging the oyster-banks by auy means whatever. Half of the fine
goes to the State and the other half to the person commencing the prosecution or lodging information.
~'he :fisheries are allowed only between the rising and the setting of
the sun, and it is required that all oysters not of marketable size shall
be thrown back into the water. The use of the drag is positively forbid<len, and the boats using tllem are con:fiscate<l, ·with all that tlley contain, while each of the crew is condemned to pay a fine of $300.
Connecticut.-According to the legislation now in force, every locality
in this State, containing oyster and clam fisheries, has a right to enact
Jaws for their control, and may impose a fine, not exceediug $14, for
every offense.
The :fisheries are everywhere prohibited from the 1st of March till the
1st of November, under a penalty rangiug from $ 7 to $50, or by imprisonment not exceeding thirty days. In certain cases the delinquents
may be puni~ied by both fine a,nd imprisonment.
New York.-Tbe ordinary fisheries in this State are prohibited dnring
the months of tTune, J·u1y, and Angust, nncfor a penalty ranging from
$20 to $30, accordiug to the locality. One-half of the fiue goes to the
superintendent of the poor of the distriet in which the oft'euse occurred,
and the other half to the prosecut or.
To take oy ter from t be Hud ·on River, in order to transport them
out of the State, i prohibite<l uu<ler a peual ty of $ 250. The u e of tl1 e
-------------------------------The selectmen are public officer , le<.:tcu by the peop le, to ad!ll iuis ter ju. tice in
localitie where there is no nrn.yor.
1'
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drag is forbidden in the county of Richmond, and several of the local
fisheries are resen~ed for the maritime district to which they belong.
New Jersc?J.-No fishing is allowed in this State from the 1st of May
till the 1st of September, under a pr.nalty of $10. Any person convicted
of using a drag, or having one on board a vessel on which this instrument is usually employed, is liable_to a fine of $50. The same penalty
is imposed upon the owner of the boat.*
No one who has resided less than five months in a district can fish
for oysters and clams, under a penalty of $20, and the seizure of boat
and cargo. A boat-load thus condemned is sold, and half the proceeds
of tbe sale, after expenses barn been deducted, are given to the informer
and half to the collector of the county in which the offense was com•
mitted.
By a law enacted in 1857 any fisherman convicted of dragging for
oysters in Dennis Creek (county of Cape May) was compelled to pay
a fine varying from $10 to $100, to _have the boats on which tlrn p10.
hibited instruments were found confiscated, and to be imprisoned fr<tm
ten to tllirty days.
Delaware.-Fisbing is prohibited in this State from the 1st of May till
the 1st of October, und~r a penalty of $10, and the same :flue is inflicted
if the drag is used in any of the creeks, bays, or ponds of the State;
while the boats employed for the purpose are also confiscated.
During the regular fishing seasons the oysters must bP- sorted on the
spot, and those not marketable thrown back immediately into the water
under a penalty of $10.
No one not a citizen of the United States can fish in those portions of
Delaware Bay belonging to the State without a permit from the clerk of
the district. This permit, which is good for a year, can be used only by
the boat named in it. Its cost is $50, which is that much profit to the
StatB. Whoever violates this law is punisqed by a fine of $50, with
confiscation of the boat, and all it contains. Any vessel may fish for
oysters in the proper season if they are for its own consumption.
Maryland.-Fisbing is interdicted from the 1st of May till tbe 1st of
October, and no one is permitted to engage in the business who has not
resided in the State at least twelve months, under a penalty of $100;
The fislling-instruments allowed are the rake and . the tongs; the drag,
with a very few exceptions, being rigorously prohibited, under a penalty
of $100 and the confiscation of the boat.
The laws also require the prosecution of :fishermen who use the seine
upon the oyster-banks, as the nets dragged over the beds either carry
off a number of mollusks or bury them in the mud.
A law of 1835 forbids fishing for oysters for the mere purpose of
procuring a fertilizer, under a fine ranging from $10 to $50. Finally,
no one who is not a resident of the State can fish at less than two miles .
from the shore, and the punishment for thi.s offense is a fine of from $5
* Those who resiue on the shores of Delawiire Bay are exempt from this regulation.
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to $50 and the confiscation of the boat. No prosecution, however, can
be un<lertaken without a special order from a just.ice of the peace, give n
upon the affirmation, under oath, of a resident of the State. Thel"Ounty
sheriff, the constable, and civil and military officers are expected to
assist in the execution of these laws.
Virginia.-Fishing for oysters in waters belonging to this State
during the months of June, July, and August is prohibited under a fine
of $50.
On the shores of rivers and in bays the only instrument allowed by
Jaw is the tongs, excepting always localities where the water is deep.
In the sounds of Taugier and Pocomoke, for iustance, the use of the
drag is permitted, bnt never in the mouths of river~, in the interior of
the bays, or where the water is less than twenty feet in depth.
The legislature of V1rginia, in order still better to protect an industry
which is a great source of wealth to the State, passed a law in 1856 by
which each county, when it is consWered necessary, can appoint inspectors, whose duty it is to arrest persons and boats suspected of having
violated the laws. These inspectors are sworn into office, and receive
the half of the fines imposed upon the delinqueuts whom they bring to
justice. With a very few exceptions, which are mentioned in the laws,
the taking of oysters from the banks for enriching the soil, or for the
manufacture of lime, is punished with a fine of $500.
CULTURE OF OYSTERS.

The methods adopted by the Americans for the culture, or rather for
the improvement, of oysters obtained from the coast fisheries are in no
respect similar to the complicated and expensive processes in operation
at Marennes, Ostend, Oourcelles, or other such localities where these
mollusks are reared. The "pen," in the exact Rense of the word as we
use it in France, is unknown in the United States; for the ponds or
reservoirs for oysters, formed in certain places by closing the mouths of
small creeks, with sluice-dams, can hardly be so called. Establishments of thi kind are, moreover, very rare, and I had not an opportunity of vi iting one.
American o, triculture, more simple than ours in all its details, consists in planting t he mollusks on those parts of the coast where the sub•
marine soil i be t fitted by its nature to fatten them and promote their
growth. Th proce i ' very much the same as that adopte<l at Saint
Waa t and nu cale ; a nd in the United States the results are so sati ·
factory that it would be wor e than useles to have recourse to more
complicat cl m t bo<l , which, without increa ing the profit, would add
greatly to th ,x pen · .
The ucce of t bi bra n h of the oy ter indu stry drpends upon the
bydro,.,raplliC'al onfi crnra ion of th locality clio n for plantin g tbe
oyst r , up n t be natur of the ubmarine soil, and. upon the -altae
of the wa ter.
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The American oysters, like our own, do not prosper on every kind of
soil indiscriminately. In pure sand they do not fatten, and grow very
little; in mud they contract an unpleasant taste, and also run the risk
of being smothered; but in mixed soils of sand and mud they develop
to au as4.-onishing degree, especially when the water is slightly salt.*
These artificial deposits, called oyster-beds, are necessarily formed in
accordance with circumstances which vary with the locality. Some. times ground is used which is constantly under water. Sometimes,
on the contrary, as at Boston, ·wellfleet, and New Haven, the beds are
exposed for several hours each day: and only covered at high . tide.
The most favorable places are those situated in bays, creeks, and the
mouths of rivers in which the tide rises, but the bottoms of which are
not shifting; in estuaries or arms of the sea; in salt ponds; in short,
in all places so sheltered that there is no fear that the waves of the ocean
will wa:sh away the deposits. The action of currents, if not too strong,
is not considered injurious. The maximum depth at which the oysters
are planted is from tweke to fiftee:n feet at low tide; but more commonly
the beds are only four or five feet below the snrface of the water, which
is preferable, as the oysters can be taken up more readily.
The most important plantations are in the vicinity of the large centers
of population; but with the facilities for transportation which exist iu
the U uited States they are found on all parts of the coast. t
Whatever may be the locality chosen by the planters, they can in no
case pursue their industry on the natural bank~ of oystcr:rs,t the common
prop~rty of the people, or in any way interfere with the free exercise of
navigation. These conditions complied with, every facility is genera11y
afforded tbem by law; but in some States, before commencing operations, a license must be obtained from the civil authorities of the maritime district in which they are to be located.
The limits of plantations are marked by slender poles inserted in the
"'Oysters planted in tidal rivers, or in ponds of brackish water, fatten and grow
very rapidly, tut are characterized by a more insipid taste than those cultivated in
purely ,;alt water.
,
tln the vicinity of New York the principal plantations are upon the shores of Staten
Island, particularly at Prince Bay, in the East River; in the Harlem River and Shrewsbury inlet, &c. At New Haven they are numerous in the bay, and at the mouth of
the Quinipiac. At Boston the most celebrated are established upon the projecting
shores of Bird Island and Hog Island, as well as in certain parts of the Saint Charles
and Mystic Rivers.
t lly a natural bank, we mean a conglomeration of mol1usca presenting a character
of continnity, constituting what is usually called au oyster-bed. The natural bank
may be single or formed of several small banks, separated by greater or less spaces, but
aiwass sufficiently connected to be considered parts of one whole. As to places where,
through accidental circumstances, isolated oysters have developed 1 they are not classed
among the natural beds, since, if this were the case, the largest part of the submarine
soil of tlrn coast would be uuJcr interdiction and oyster cult.ure would be impossible.
I--Io,Yevcr protective the American laws may be in what concerns public property, they
are careful not to interfere with private enterprise by a too rigorous interpretation of
the term public p1·operty.
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soil so Jong that the extremities, garnished with small branches, are two
feet at least abo·rn the level of the highest tide. Similar poles divide
the entire ground into squares of from twelve to fifteen yards at the
side. These divil:;ions, obligatory in most of the States, serve to indicate the exact position of the plantations, facilitate their surveillance
by the police or coast-guard, and accelerate the labor of gathering. The
poles are so flexible that tlrny do not endanger vessels which may accidentally run against them.
The oysters are planteu. annually, from the 1st of March until the 1st
of May, when the work generally ends. The vessels which bring them
from the Uhesapeake, the Delaware, or any other place of production,
are, for the most part, schooners of 100 or 150 tons burden, which carry
from 3.000 to 6,000 bushels of mollusks. When they reach their destination ·the oysters are deiivered to the planters, wllo carry them to the
beds, and distribute them as regularly as possible. The latter operation
is of great importance, since if planted too closely tog'3ther the mollusks
will interfere with each other. The planting i8 done in the following
manner: TlJe men intrusted with the work load the oysters into long
flat-boats, and carry them at lligh tide to the plantations. They station
the l>oat over the center of each of the squares mentioned above in turn,
and. by means of a. Luge shovel, or pitch-fork having twel rn teeth, throw
the oysters around them by a circular movement, very much like t,hat
of tbe farmer in sowiug wueat. ~I..1bis is probably the origin of the terrn
"planting" or "sowiug '' oysters. ..When the ca.rgo of oysters is exbaustell, the mollusks are regularly distributed at the bottom of the
sea, in order that they may not injure each other. This part of the
work, which is accomplished by rakes, is much more easily effected on
ground which is sometimes exposed by the receding tide than iu places
always covered. by the water.*
As I have already said, tue oysters fatten and greatly increase in size
in good plantations, aud even change considerably in taste. No longer
irnpe<led in their development, the sbells become more regular, spread,
and have a more rounded form. In places where they are always covered. by water, and there is no fear of their being frozen, they are frequently allowed to grow for several ,rears, in order to obtaiu very large
pecimen . In localities, on the contrary, where the severity of "·inter
woultl be ure to de troy them, on the exposed ground where they are
cultivat <1, tu y are allowed to remain only during the warm. season,
nnd are taken up before cold weather commences. In any case they
remain at l a t three months on the ground before they are used, otberwi th ben fit of culture would be lo, t. About fifty bn bel of rnol" Tb po ' ition f th
· t r upon the ground is of no importance, provicled the deeper
val\- i uppermost. I hav ob erv d several times in the bay of ew Haven a. earl•
ou pl.J nom non. \ h nth oy t r happened to rest upon thi valve, the growth waa
affe t <l in ucll a. maon r tb:1t th
dge of tbe shell turned upwn;d toward the urfac of th wat r a if th animal thus n<leavored to obvi:1to tl10 danger arising from
it abnormal po ition.
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· lusks are generally sown upon each of the square divisions of the plantation. When the harvest season approaches the oysters are collected·
daily at low tide when the bed is exposed, or otherwise by rakes.
There is a very prevalent opinion in the United St8.tes and in England
that oysters may be fattened by pouring Indian meal into the water
which covers them. It is said that certain planters in New Jersey adopt
this method in small ponds; but it is very probable the meal has no effect
whatever upon the oysters, their stomachs being too delicate to <ligest
such nourishment. Many persons reject this opinion as a mere prejudice
without foundation.
The culture of oysters in the United States is a source of certain revenue, since it is an industry in which failure is unknown; and the survey of those parts of the coast where they can best be established is
now so complete, that every probability of success is secured to the
planter. A few years ago the profit upon capital engaged amounted to
50 per cent.; but as consumption became more extended, and the number of people employed in the commerce increased, profits, although still
large, were reduced to a more ordinary rate. The war which desolated
the country also interfered with the :fisheries, since they were. forbidden
on a part of the coast of Virginia by the Federal authorities, lest the
fishermen might establish communication with the enemy.
The effect produced upon navigation by the culture of oysters is very
important. According to the information furnished me, the plantations
of the bay of New York and of that vicinity employ one hundred vessels, and those of Boston and Cape Cod from thirty-fl vc to forty.
Before the war, from one hundred and fifty to two hundred schooners
were employed during six months in the year, either iu transporting
oysters fo:r: plantations or in supplying the merchants of Fair Haven
during the winter.
LAWS CONCERNING OYSTER·PL..A.NT..A.TIONS.

The oyster-planters are subject to laws peculiar to the different States,
but which in every case are sufficiently stringent to protect the industrv
from tho depredations of evil-disposed persons. This is very necessarJ;,
for as the plantations are for the most part in isolated places, sometimes
at a distance from the shore, only very rigorous legislation can insure
their safety. l\Iisdemeanors are tried by the po blic officers, such as
constables, sheriff's, harbor-masters, police, and coast-guards, and any,
person cognizant of an offen·se is requested to report the same to the
authorities.
The follow-ing are some of the principal laws in force in the Northern
States:
Maine.-Persons wishing to cultivate oysters on the banks of rivers,
bays, or creeks belonging to the State must first obtain a permit from ·
the local authorities. The only exception is in favor of plantations
situated in the interior of bays and gulf's. In no case must navigation
be impeded.
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Massachusetts.-In Massachm;e.tts the mayor and selectmen of each
maritime locality may grant a written permit, to any inhabitant of the
place, to plant oysters and to culti~ate them, at any time during the
year, in the waters of their district, provided the natural banks are respected. This permit, which is good for twenty years, indicates exactly
the limits and character of the ground, and must be registered by the
county clerk before it can be used. The magistrate who bas granted it
receives $2 as bis fee, and the clerk 50 cents. This proceeding insures
to tbe planter,and to bis heirs in case of his death, the right to the ground
conceded, and be can prosecute any one who trespasses upon it; while
the offender is also punished by the law with a fine of $20 for each
trespass.
Rhode Island.-In the Providence River the commissioners of the
shell-fisheries can, upon their own responsibility, rent,, for tlrn good of
the State, to any citizen of the State, any ground covered by water
where there are no natural banks, for the establishment of plantations.
These grants, given for five years, have a tax imposed upon them which
is to be paid into the general treasury of the State.
When a citizen applies for a permit, the commissioners, before granting it, must give public notice of the day, the hour, and the place where
the matter will be arranged. This notice, containing an exact description of the ground solicited, is published, at the expense of the solicitor~
in one of the daily papers of Providence, at least two weeks befor3 the
day of settlement, in order that the transaction may be generally known,
and the citizens have an opportunity of bringing before the commissioners any objections they may have to the issuing of the permit.
In no case can more than one acre be assigned to any one person, and
only one acre a head to members of a company. ·The ground granted for
the formation of oyster-beds cannot be rerente<l during the continuation
of the grant.
A double copy is made of the lease, one for the solicitor, the other for
the general treasurer, and if the commissioners consider it worth while,
before signing it, a sketch may be made of the reservation granted.
Tb.e boundaries of plantations thus assigned must be determined
exactly by landmarks on the adjacent shore, an<l by poles or boughs
place<l about eleven yards from each other, in the water; being so arrang d as not to interfere with navigation. The landmarks, anc.l poles
or bough , are renewed whenever the commissioners consider it nece ·
sar.r, and th e oflic r of the government are also autlwrized to appoint
a p cial guard, pro ided with a boat, for the protection of the plantaiver known under the name of the Great Bed.
tion of Prm·ideuc
,, h n the ondition pecificd iu the lea es are not complied with, or
wh n the r nt i no paid regularly, the grant may be revoked.
Tbe r (J'ulation £ rbid the taking of oy ters upou the plantation
b for th ri in rr a n<l after the etting of tile sun, under a penalty of
f.!..O and th confiscation of the boat.
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Whoever robs a plantation of oysters is liable to a fine of from $:!O to
$100, anu, in default of payment, may be imprisoned for a term not
exceeding a ~·ear.
Wllen a planter is foun<l. guilty of having taken oysters from a neighboriug plantation his grant is withdrawn, and all the products confiscated to tlle State, while he is also subject to the ordinary punishment
for theft. The right of fisltiug for oysters in waters belonging to the
State is withdrawn for three years from persons twice convicted of
transgressing the laws concerning plantations.
Gonnccticut.-In Connecticut each district has the right, in a special
meeting of the inhabitants, to nominate a committee of five meml>ers at
the most, who shall designate the places in the navigable waters where
oysters may be cultivated without infringing upon the rights of citizens,
and without detriment to navigation. Persons wishing to establish a
plantation must address a written petition to the committee, clearly
indicating the parts 9f the sea or river which they wish to occup,v. If
nothing asked for in this petition is contrary to the public interest, the
committee may issue a grant, defining the situation and the limits of
the plantation, and the time it may be held.
'The extent of ground occupied by any one person must not exceed
two acres, and before taking effect the grant must be registered by the
clerk of the district. Plantations must be surrounded by poles, two
feet at le,1st above the highest water mark.
The owner of land on wliich there is a small creek or estuary may,
with the permission of the selectmen, close it with a sluice-dike, in order
to form a depot for oysters, where they may be fattened. He must present bis request to the selectmen of the district, and if, in their opiuion,
the dam will not interfere ·with the privileges of the public, or be an
obstacle to navigation, these officers will represent the case at the next
annual meeting, and, if approved, the party interested niay construct
the dam in question.
Any person convicted of taking oysters from a plantation without
permission, or of removing or injuring in any way the boundary-marks,
is punished, for the first offense, by a fine not exceeding $7, ail<l an
imprisonment of not more than thirty days; for the second offense, by
a fine of from $7 to $10, and an imprisonment of from one to three
months -; and for every subsequent repetition of the offense, by a fine
of $50, and imprisonmelJt for six months. The guilty party is also
liable to punishment by the State authorities.
Any one who establishes a plantation upon a bank of natural oysters,
without permission, is liable to a fine of from $5 to. $50, one-half of
which goes to the treasurer of the district in which the offense was committed, and the other half to the infor1mmt.
New Ym·k.-In the State of New York, all land-holders on the banks
of the Harlem River, have the right to plant oysters in the l>cd of tho
river, in front of their property, provided that a sign-board, with the
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name of the owner plainly inscribeu. upon it, marks the spot as private
property. If this condition is fulfilled, no one lmt the proprietor or his
agents can take the oysters from the plantation, under a penalty of $50,
in ad<lition to the value of the oysters stolen.
In Jamaica Bas, Queens County, land-owners on t,b e shores of the
bay and its tributaries, may plant oysters in front of their property,
starting from the line of low tide and extending the beds about 6G feet.
No person, or association of persons, is allowed to occupy more than a
quarter of a mile along the shore. In this locality robbery of the
plantations is punished lJy a fine of $25.
New Jersey.-In certain parts of this State the proprietors of tidal
ground, in which are ponds, creeks, coves, &c., of salt water, wbich are
not required for any public purpose, may use tliese for the culture or
preservation of oysters by inelosing them with a dam.
Persons who, without permission, take oysters from the plantations,
are punished with a fine of $20, without taking into account the action
the owner may take for his damaged property.
Delaware.-According to tlie legislation of this State any citizen can
establish in public waters a plantation, not exceeding one acre in extent, provided it is not on a natural bank of oyster~, and that it does
not interfere with navigation. It is necessary to inelose tbe plantation
with poles or stakes, and to mark t,he ownerslJip distinctly; autl then
any person who commits a depredation upon it is punished by a fine of
$20. A person uot a citizen of the State canuot, under any pretext
whatever, deposit oyster~ iu the lmys, creeks, or rivers, under a penilty
of $30 and confiscation of the mollusks.
tJJfaryland.-Every citizen of Maryland may appropriate in the rivers,
creeks, bays, &c., of the State, an extent of maritime ground, not exceeding one acre, for depositing and cultfrating o,rsters, either for bis
own personal use, or for commercial purpo:ses; provided h e opposes no
ob tacle to i;iavigation, and <loes not iuterfere with the rights of lanuowners on the shore. A written description of the plantation and its
limits, given under oath, must be registered by the clerk of the district.
In all cases the land-owners on the shore have a right of priority
over one acre of ground, extending from the ordinary low-water mark.
The plantation sboul,l be, as nearly as pos ible, rectanguiar.
Lan<ll101Llers lla,ing upon their property creeks or inlets, with mouths
not over 100 yan.l wiue, may use them for oy ter plantations.

CllAPTER TIIIRD.
THE OYS'l.'ER-IlUSI E S I r

SEVERAL CITIES OF TIIE UNITED STATES.

A complete work upon the mericau oyster-fl heries onght, properly,
to inclucll.j all tLe localiti in whicll they are carried 011 to an.r ext nt ·
but tlrn length or time uch au extended expo .. ition of the subject would
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require, owing to tbe difficulty of obtaining precise information, as well as
the constant repetition of similar statements, would make tlle subject very
tedious to the rea<ler. I have tlrnrefore preferred to confine 1ny remarks
to those cities of tbe Northern States in which this industry has reached
its greatest importance, as a suflicientl,v approximate estimate can thus
be obtainfd of its valuable addition to the resources of public alimentation. These cities, which I have had occasion to mention several times
in the course of this treatise, are New York, Fair Haven, Boston, and
Baltimore. They alone monopolize, in consump ~ion and transportation
into the interior, more than half the entire commerce in oysters of the
entire United States.
New York.-New Yorfr, the rich and populous commercial metropolis
of the United. States, contains to-day more than a million of inhabitants,
including the city of Brooklyn, which may be consi<lered ouly one of its
suburbs. Nowhere in America is tlle consumption of oysters so great
as in this city. As I ham already stated, tho Merchants' Magazine estimated it at G,U5U,OOO bushels annually; that is to say, rn,ooo bushels a
day, on an average.
The culture of the oyster is carried on to a great extent in the -vicinity _
of New York, partly on account of the excellent grounds afforded by the
bay and neigh boring waters, an<l partly from the necessity the dealers
experience of lrnving large depots for these mollusks near at hand, to
supply the daily nee<ls of the inlrnbitants.
The most celebrated plantations are situated, on the one band, on the
shores of Staten Island and New Jersey, aud, on the other, on the coast
of Long Island aud in the arm of the sea known as East River, in which
there arc innumerable small bays and creeks in a most favorable condition for such purposes.
The two most important markets for the wholesale trade in these
mollusks are Catharine Market, on the East River, and another at the
foot of Spring street, on the Hudson Rirnr. As to tlie retail sales, they
are made in all the~ markets of tlle city indiscriminately, ill' the oysterhouses, and. in markets intended especially for the sale of fish.
The establishments at Uatharine Market and at tho foot of Spring
street are floating houses, constructed on rafcs, generally one story, but
sometimes two, in lleight, and ornamented more or less elaborately.
These houses are generally moored together, and kept in communication with the wlrnrf by means of a swing · bridge, which rises an<l falls
with the tide. Tuey are usually about 15 yards long by 10 wide, and
are <livi<led into three distinct compartments.
1. The part enteretl from the bridge, which constitutes the only room
in the house.
·
2. That which I wm can the cellar, which is under water, and extends
from the platform of the room to the bottom of tlJe raft.
3d. The attic, w hiclJ is formed at the top of the house hy a ceiling
about two yards and a half above tho iloor of the room.
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These establishments, ca11ed oyster-boats in New York, are ele,en in
number at Catharine Market, and twenty-three in number at the foot of
Spring street. They are generally furnished _with two doors, one communicating with the wharf, the other oprwsite the .first, and opening
upon a small platform at the back of the house. This arrangement is
for the convenience of tlie fishermen, who are thus enabled to discharge
their cargoes immediate]y into the oyster-boat, labor as well as time bejng thus saved.
These floating houses possess one great advantage, which is, that the
oysters can be preserved in them alive for several days during the
winter season, however low the temperature may be; aud also in summer during the greatest heat, since the part under water is always cool.
The oysters, or clams, placed in baskets containing about a bushel,
are stored in the ceJlar and attic of the oyster-boat. In the room are
placed only specimens of the different qualities for sale, from which
samples purchasers make their choice. Here, too, all the packing
which the necessities of the trade require is done.
Although there are always a great many oysters in these establishments, they never remain more than a few days, and arrangements are
made with the plantatio11s for constant and regular supplies. The number of boats of all kinds emp]oyed by the merchants and the planters
of the bay, including those engaged in fishing for the oysters au<l clams,
is estimated at 15,000.
Oyster-boats are ol>liged to pay rent for the place they occupy along
the wharyes.
Tl.le principal p1aces for the retail sale of the mollusk are Fulton l\Iarket and Washington Market.
Fulton Market, on 'the East River, from which it is separated onl,v by
the width of the wharf, is a large, ungainly establishment, where all
the various branclJes of the trade in comestibles are united. Tllere is
some regularity in the <lisposition of stalls, 1..mt nothing else that can
compare with the well-ordered arra:ngements of the large markets of
Pari , or other cities of France. The Americans are a free and ea y
people, but their Io,·c of liberty sometimes degenerates into lawlessne s.
There are several persons in Fulton Market engaged in selling shellfish, who, notwit b ·t:rnding tlwir contracte<l quarters, keep a I.dud of
re taurant,, which it is wry interesting to visit about noou, when merchaut anti workm en co1ue from all quarters for their diuuer. TJJey are
popular tabli, hm e ut · in cY ery sense of the won], an<l oyster , cooked
in various wa y~, co11 ·ti tut al1110 ·t the entire rt-past.
In front of the couu ter:3 of the v traders are large sheet-iron furnace ,
u uall~• r ta11gulal', about ix£ e t long, six feet lligll, aud three. feet wide.
Tb upp ~1· part er i11g- a ar ~ceptal>le for rnoke is terminated bJ· a pipe
wuicb c rnruuuicate~ wi ~h th e outer air. The lower part, liot><l witu brick,.,
h l<l a I rge quautity of ·oal, by meaus of whicll a hot .fire is u tainc<L
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Upon the fire, and touching it, a gridiron is placed, and on this the
mollusks are cooked, particularly the roasted oysters, for which Americans have a special predilection.
I <lo not intend to enter into details in regard to the. preparations sold
at these restaurants, but I must say word about the roasted oyster, as
it is peculiar to the United States.
The mollusks used for this purpose are of large size, and generally l
come from New Jersey or the East River. They are placed upon the '
gridiron, the deeper valve below, and when sufilcien tly cooked in their
ownjnice they are withdrawn from tlJe fire and served to the customers.
Large oysters prepared in this way are excellent, especially when seasoned
with a little pepper and a few drops of lemon-juice.
There is no better way to obtain an idea of the habits of the American
people than to visit theirrestaurant1;, whereat thesametablearefound promiscuously representatives from all classes of society. There isa nt1.mber
of them at Fulton Market, and their business is very profitable, some of
them selling as many as 10,000 shell-fish a day iu the winter season.
At Washiugton Market the stalls are not as comfortable as those in
Fulton Market, and although the trade in oysters is considerable there
are no restaurants, for the . name can hardly be applied to the small
establishments where soup is sold.
The mollusks are sold in the market both with and without the shells,
and a certain number of men are employed by all the dealers to open
the shells and take out the oysters. Each man has before him a kind of
small anvil several inches Jong, and upon this he breaks the edge of the
shell with the assistance of a flat piece of-iron called a knife, one end of
which serves as a hammer; be then turns the instrument round in his
hand and inserts the other end, formed into a blade, between the valves,
takes out the oyster with it, and throws it into a dish half full of water
The work proceeds in this way very rapidly, and the men earn from $8
to $10 a week, according to their dexterity. Some earn as high as $15,
but these are generally men in whom the proprietors place great confidence, and who are also intrnstetl w·th the sale of the mollusks.
New Ha1;en and Fair Ha·v en.-New Haven, the capital of Connecticut,
ranks next to Boston in importance, in the oyster-trade. The business
is divided into two distinct branches, the culture of oysters and the
various occupations connected with their transportation tothe towns of
the interior.
The principal plantations are situated in the bay. Commencing at a
short distance from the head of the great pier, they extend over a distance
of about three miles, almost without interruption; on the one hand to
the southern part of the sandy point, and on the other to Morris Creeli,.
always leaving free the channels of navigation leading to the harbor. :
The maritime ground on which they are established is partially exposed at low tide. In some cases, however, the plantations are constantly submerged, and are at a depth varying from one to six feet· .
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when the water is lowest. The soil is formed of sand and mud, mingled
with sea-weed, and the stratum of mud, upon which the oysters rest, is
about three inches thick.
· The spectacle !?resented on entering the harbor is most curious. As
far as the eye can see, the bay is covered with myriads of branches,
waving in the wind, or swayed by the force of the currents. It looks
as if a forest were submerged, the tops of the trees only rising above
the surface of the water.*
At certain distances on the plantations, Jarge boats are anchored or
moored to posts, having a small house built upon them for the accommodation of the men appointed to watch the grounds. They are four
in number. The wages of these guardians of tlle property amount to
about $30 a month, and are paid by the association of planters. This
system of surveillance is indispensable, since most of the plantations
a.re at a distance from the harbor, .a nd migbt be inyaded with impunity,
especia11y at night.
The oysters cultivaterl in the bay remain, for the most part, upon the
ground until autumn, when the work of transporting tbem proceeds on
a grand scale. They are also consumed at that time in great numbers
by the planters, so that when frost commences there is not a single one
left upon the banks. This course is necessitated b.v the severity of the
winter weather, and also by the little tlepth at wuich the oysters are
cultfrate<l.t
About firn hundred men are employed in planting oysters in the
spring, and in gathering them in the proper season to supply the necessities of commerce.
As the fi8hermen must Yisit the banks at all state8 of the tide, they
have boats of very peculiar construction, cal1ed "sharps," which draw
only a few inches of water, and yet are very swift. Entirely fiat on the
bottom, the prow is sharply pointed and the stern greatly inclined.
They ha\~e a rudder and can carry a sail. These sails are extremely
simple, con isting of one or two triaQgular pieces fastened to a mast,
the top of which is somewhat flexitle and terminates in a point. Light
poles, arranged as with the shoulder-of-mutton sail, serve to cxten<l the
sails of the "sharp," so that they are entirely flat. The result is that
when tl.Je boat, sailing too near tbe win<l, is thrown upon its side, the
wind glide over t.he sail, and the boat rights itself. This system of
* .As in most places where oysters are cultivated, the plantations here, also, are indicated by pol or branches, dividing tl10 ground into regular portions. Although yery
slight, th e pole are fa tened o firmly in tho ground that the,r cannot be readily
displaced; and th y a.ro o flexible that they are not ea ily broken. When I vi ited
tho plantation , th· uoat which carried me was in full 1,ail, an<l pres eel upon them, fir t
on one 1,i<le, tb<'n on th oth r, and yet not one was injured. The IJoat, I ought to say,
howev r, wa maoa"'c<l with gr at kill in pa iog the e ob taclcs.
tAlthongh many of th e oy ·t r como from a. warm climate, they conld prob bly be
pr ervcd clnriug tJlio wint r in tho bay of ew IL...v n, if they were planted at a
greater depth.
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arranging the sails seems the best suited to the purpose, and has been
generally adopted.
The "sharps" generally hold from seventy to eighty bushels of oys-

ters.•
The New HaV"en banks have a very pigh reputation, and the number
of bushels planted annually is estimated at 250,000.
The establishments engaged in the transportation business are mostly
at Fair Haven, a charming village, beautifully situated.t J)i\Tided into
two parts by the Quinipiac Rh·er, they have been connected by means of
a viaduct or railroad bridge.f
The establishments of the dealers are on both sides of th(\. river, ar](l .
many of them are built partly in the water, in order that the fishermen
,may discharge their cargoes with greater ease.
The operation of taking the oysters from the Rhell is performed exclusi\·ely by women, chiefly Irish, and the process is very nearly the
sa,me as in New York. Seated before a stand, loaded with a quantity
of oysters, each one is supplied with a small hammer, with which she
breaks the edge of the shells upon a blade of iron inserted in the stand.
She tlle.n ,opens the oysters with a thin knife and throws the fish into a
wooden pa.ii placed at her right side. These women receiv·e 8 cents a gallon, including tbe juice. They can _earn at this price, if Rkillful, $2 a
day in the winter season, when the work lasts throughout the day; but
orc.liuarily they do not make more than a dollar and a half. .About
seven or eight hundred women earn their living in this way and some of
the dealers employ sixty of them at a time.
As soon as a woman bas finished a measure, the inspector of the
establishment sets it down to her account, and empties it immediately
into a t.in trough, pierced with holes and placed under the spigot of a
water-tank. The oysters are then well washNl, in a full stream of water,
a11d moved about with the hands, in order that any ·s mall pieces of the
shell may be carried off by the c.urrent. They are then thrown into a
cas·k.
The dealers send raw oysters away in small wooden barrels, called
keg's, or in tin cans, containing about a quarter of a gallon.
During the winter, wooden barrels are considered a sufficietit pro~
tection; but in warm weather, and when the mollusks are to be sent to
a distance, tin boxes are used exclusi\'·ely.
The work of packing is accomplished in the same building where t'he
*These boats, which are quite graceful in form, might be nseu with advantage 1n
France, in bays, rivers, ponds, &c., where the water is not rough.
t Some of tltese estabiishments are at Oyster Point, OI). the ·western part of the bay.
t At Fair Haven the Quinipiac is a.Lout a mile and a half wide, and is protected
froru tlie wind A on the sou th and east Ly a chain of wooded hills, lying parallel with
its course. It forms a beautiful smooth sheet of water, until its entrance into the bay,
where tho eunents are very strnng, bat not suf1icieutly so to disturb the plantations
esta lilislit:<l i II the bed of the river. S;):ne of the de;1lers, before using -tlle oysters,
deposit them for two or three cl..1,ys in the Quinipiac, the saltish water giving the fles4
a better appearance.

308

REPORT OF COMMISSIONER OF FISH .AND FISHERIES.

oysters are shelled, or in one near at band; and whatever may be the
receptacle used, it must contain only a quarter of its capacity of jnice.•
A tinner is employed in each establishment to close the cases, by
soldering a· small round piece of tin over the opening. Tlle cases are
then placed in a refrigerator, where they remain until sent to the railroad.
When dispatched to distant cities, those of the vVest for instance,
the cases are inclosed in a, box of pine wood containing about a dozen.
These are tightly packed, au<l a space is left in the middle of the
box for the reception of a piece of ice, which preserves tlie oysters
until they reach their destin~tion.t
Tl..t'e number of barrels an<l boxes or cases required annually, at Fair
Haven, is so great that two large manufactories have been established
for the manufacture of these. articles, and they employ about one hundred and fifty persons. That for the making of kegs uses steam as a
motive-power. Everything in the establishment is done by machinery.
One machine cuts out the staves, a second the bottom; others pierce
the holes, and form the plugs. The kegs at wholesale bring the following prices: Kegs containing a gallon, $1.08 a dozen; kegs containiug a
half-gallon, 94 cents a dozen.f Tin cases are ,worth $5.50 a bun<lred.
O_ysters without the shell are divided into two classes-those of large
size selling for twenty cents a gallon more than the others. They sell
at the rate of $3 for half a dozen cases, each of which contains from seventy to one hundred mollusks.
In 1858 the number of oysters used by the establishments of Fair
Haven amounted to 2,000,000 bushels.
It has long been known that few occupations in America are more
profitable than the packing and transportation of oysters. In 1856, the
Journal of Commerce reported that a si~gle house at Fair Haven had
made $100,000 in the la.st four years. In that very year the Levi Rowe
house, which has agencies at Buffalo, Detroit, Cleveland, &c., alone
transporte<l 150,000 gallons. Twenty vessels were in its employ, and
from seventy-five to one hundred young women were engaged in its
worksllops during the winter. Twenty-five or thirty houses engross the
largest sllare of the busiuess, some of them transporting as many as
1,500 bu bels mollu ks a day.
Tlw oysters planted in the bay of New Haven and in the Quinipiac
are all di po ed of before winter, aml dnriug that season the establi hment of Fair Ilaven are regularly provided with mollusks from the
*lu the tate of cw York, dealers found guilty of selling oyster in barrels or boxes
containing more than a quar er of thai r capacity of liquor, are liable to a fine of "20.
t\Vhen ent only a hort distauce the dealers adopt a more economical method. Tho
oy tcr , mingl d with piece of ice, are put into :1 kind of·scottle- ask, provided wi th
a cov r, aud tho are nt to llartford, 'yracn e, Utica, an<l to }>laces eveu more cli taut.

fThe k g ar made to contain two gallons, one, three-fourths, ouc-half, or oue-fourlh
of a. gallon, according to size.
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Chesapeake and the Delaware. On the arrival of the schooners which
bring them, they are either landed in the store-houses immediately, or
remaiu in the hol<l of' the vessels, until negotiations concerni11g them are
complete.
A few years ago the commerce of New Haven was much more important than at present, especially with the West. It has in part been
supplanted in the market of Saint Louis by that of Baltimore, which has
greater facilities of communications with that city.
In 1857 from two hun<lre<l to two hundred and fifty schooners were
employed, for six: months in the year, in supplying the establishments of
Connecticut; now the number does not exceed one hundred.
Boston.-Massachusetts, although one of the smallest States, is, nevertheless, one of the most influential. Through its commerce, the practical intelligence and enterprising spirit of its inhabitants, &c., it takes
tlle lead in all the industrial movements of the country, and it is unrivaled in the importance of its literary and scientific institutions. Situated upon the Atlantic Coast, in a most favorable position for maritime
interests in general, both its great an<l its small fisheries have enjoyed
remarkable prosperity. The shores of Nantucket, of Cape Cod, of Plymouth, and of Cape Ann nourish enormous quantities of lobsters, and
abound with edible bivalves, while immense shoals of migratory fi::;h, var,ying with the season, such as cod, flounders, mackerel, shad, and herring, every year bring wealth to its hardy fishermen.
Of the whole tonuag·e of American fislleries in general, Massachusetts
counts more than half. Boston, tile capital of the State, naturally enters largely into this industrial aud maritime movement; and to speak
of the oyster-fisheries alone, this city plays the same part in supplying
the Northern States as Baltimore an<l Fair Ila,·en do for the Central
and the Western. Built upon grounu which is almost an island, at the
hea<l of a bay, and protected from the open sea by a chain of small
islands, it is almost entirely surrounded witll vast sheets of salt water, in
which are found united the best conditions for the culture of the oyster
according to the American method. ]'our rivers, of which the most important are tha Charles and the Mystic, empty iuto the bay, and increase
facilities for tlie fisheries.*
Ten principal merchants conduct the different branches of the oyster
commerce. One of them, Mr. Hig-gins, senior~ furnished me with much
of the information which I receive<l, and supplied me with most of the
mollusks which I sent to France. A.t once dealer, planter, and proprietor of an oyster-house; no one could be better fitted to furnish me
accurate information as to all the details of the business. His estab~ishmen~•, like those of his fellow-merchants, is situated upon the wlrnrf
.,,The oyi;ter-pla,utatious are numerous in the l>a.y, upon the shores of Bird Island aud
Hog Island. They are also to be found in the Sa.int Charles and tho Mystic Rivers;
but as tlley only partially supply tlle <lemauds of commerce, the deficiency is made np
by the plantations of Cape Cod, from which the markets of Bost\Jn are mostly provisioned. The quantity of oysters planted in the different localities iu tl10 spi;iug
amounts to about one lrnndre<l thousand bushels.
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of the City Wharf, a part of the harbor specially reserved as a depot for
fi bing-boats. It is a building consisting of but one room, about twelve
yards wiue an<l ten deep, and the interior arranged. with reference to the
utmost economy of space. All round the apartment is a horizontal
stanu, breast-high, and almost two yards wide, on which the oysters are
placed. At regular intervals a small square of wood, about an inch
thick, is nailed to the stand, which separates the places of the workmen,
and also serves as a convenient support for opening the oysters. The
men stand side by side, but not so close as to interfere with each other's
movements. They use a peculiar knife, consisting of a thin blade of
steel, with a very sharp point and a round wooden handle. When a
workman opens an oyster he takes it in bis left hand, places it upon the
small square of wood, the part opposite to the hinge facing him, pierces
tlie edge of the shell with the sharp point of the knife, so that he cau
introduce the blade between the vah:es, then cuts the muscle, takes out
the flesh, and throws it into a tin measnre at bis side.
A skillful workman can open eighteen oysters iu a. minute. I have
nowhere seen work executed so rapidly; and as the edge of the shell is
not broken, there is very little debris mingled with the oysters. As the
supplies of oysters diminish upon the stand they are renewed by persons
detailed for the purpose. As to the shells, each man throws them into
a cask placed at his right band, which, when :filled, he carries to the
door of the apartment, and empties on the public road.
Wages are 10 cents a gallon for the oysters without the shells. In
winter, skillful workmen can earn as much as $3 a day when the oysters
are of medium size; the small ones require much more time.* Six or
seven hundred men are employed annually, and most of them are also
engaged upon the plantations of the bay.
The work of packing, of closiug the barrels and tin cases, and of repacking in boxes, with a receptacle for ice, &c., is carried on in every
re pect as at Fair Harnn.t
Mr. Iliggins keeps the oysters until the time for packing in double
ca es of zinc, containing from 50 to GO gallons, and pieces of ice are
mixed with them. In winter the establishments for transportation are
supplied as at Fair Haven.
Baltimore.-Baltiwore is the most important of all the cities engaged
in tl.le oy ter-tra<le, as far as regards interior and foreign transportation. In fact, no other city of the Union is as advantageously situate 1
for the bu ine . 1n con 'eqn nee of its po ition, on a rrnsigable ri~er
*Tho priuc1pal mark t are iu tbe cities of Mas::iaclrn etts, ew Hampshire, Vermont,
and Canada, e pecially Qn bee and Montreal.
tFor short di tanc , during tbe warm season, it is customary to use tin ve eJ
som wbat like oar milk-can . Tbe oyster aro placed in the e, mixed with piece of
ic , which k p tb m fre b nntil tboy r ach tbeir cle tiuation. The mercbants of
ton are in coo tant commuoica.ti n witb the mercl.11int of the neigbbl>ring citie , from
whom tli>y r ceiv daily can mark >d with the name and ad<lres of th ir owne
and tb y arc immedin.te1y r turn d, fill tl with oy ter . Wb n they arrive the oy ters
are~gain _put upon ic , and mu t be consumed witbin tbree <lays.
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emptsiug into Chesapeake Bay, the expense of receiving the oysters is
not great, and tlley can be easily dispatched to their various destinations__,
by means of the railroads which diverge in various directions from the
city.
For about thirty years, Annapolis, the capital of .Maryland, bas been
the principal market .from which the cities of. the West have been supplied with this article of food which every year has become more popular.
Yet, strange to say, it is only witllin the last few years that public attention bas been turned to the com.merce, or any mention made of it in the
statistics of the State. The only satisfactory document I could procure
upon the subject dates only back to 1856, when a summary article appeared in the Baltimore American.
· During the civil war all business matters were more or less deranged,
so that the information contained in this treatise relates only to the .
condition of the oyster :fisheries or trade as it was two years ago.
The facts given are, for the most part, taken from an excellent publication printed in New York, called the" Merchants' and Commercial Review."
Besides the oysters consumed in the city, the transportation-houses
send into the interior oysters in the natural state, without shells, or
in cans, employing exactly the same processes as have been already
described.*
Oysters in the sbell, as· well as ·out of the sbell, a~e sent to the Wei;;t
and North west. Canned and pickled oysters go for the most part in the
same direction; while the others are sent to California, Australia, the
Antilles, and to a few markets iu Europe, where the first of these preparations are highly esteemed.
The city of Saint Louis, Mo., is the center of the western commerce
for transportation into the interior.
According to the official documents of the State of Mary land, for
1840, the oysters consumed by the trade at that time amounted to 710,000 bushels.
·
During theye~rs 1856 and 18.37, September to May, inclusive, the statistics of the oJ·ster-trade were as follows:

Oysters in the altelZ :
Bushels.

To Cincinnati and Chicago ..................... _... __ ....•
l'o otl1er cities ................. _..... _.................•
Consumption iu Daltirnore ...........•.•......•....•.. ~ .. _.

400,000
400,000
150,000

Total ............. ............ _. _ . . . . . • •...... ___ .

950,000

"Tho oysters rcquirell uy the trade are obtained directly from the ua11ks, or from
plantations on the shores of .Maryland and Virginia. Within the last few years they
have been brou~bt in great numbers from the vicinity of Norfolk, and tbe,se are very
highly esteemed IJoth for their size and their quality. The most imp0rtarit plantations
in Maryland are in tho cuuuties of Saint Mary's, Dorchester, T.albot, and.Somerset:
in Virginia., in the counties of Northampton, Accomack, X_ork,. Glouc.est.eJ, Norfolk,
Lancaster, ancl Middlesex.
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Oysters out of the shell, raw or canned :
Bns1els.

To
To
To
To

California ........••......•........•.•.•.......•....••
Saint Lou is .................. ~ ........................ .
other cities .......................................... .
foreign ports ...............•........•................

200,000
150,000
310,000
50,000

Total . . . . . • . . . . . . . . . . . . . . . . . . . . . . . • . • • .. . . . • • • . • . . . 1, 660, 000
The season from 1859 to 1860 was an excellent one for the business,
which began and continued with great activity. In the month of Septern ber the demand for raw oysters, put up in ice, was very great, as
the oysters were superior to those of preceding J·ears, particularly those
of large Rize, taken from banks far out in tl.10 bay.* The price of the
oysters continued good, and the principal mercbants were busy night
and day. As to the canned artiel<:1, prepared for foreign exportation, it
was also in great demand, and sold at a reasonal>le price, although
oysters in the shell had advanced in price. During this season, the
oysters consumed by the trade amounted to 25,000 l>ushels a day.
One-balf of the principal transportation dealers were sp·ecfally occupied with tbe sale of raw oysters and the other witli that of the canned.
The number of vessels employed in supplying the market of Baltimore
was estimated at from 800 to 1,200.t
In the season of 1860 and 1801, notwitbstauding the general prostrate
condition of commerce, the oyster dealers did a good business, especially during the first months. From the 1st of September to the 15th
of June, 3,000,000 of bushels were consumed ; that is to say, 10,000
bushels a <lay on the average. A.bout two-thirds were sent to the West,
in a raw condition, packed in ice.
The commercial statistics of that season were as foliows:
Number of the principal houses of transportation. . . . . . . . .
30
Quantity of oysters sold in the !Ilarket of Baltimore, (bushels) 3, OGO, 000
.Amount of the reselling of the oysters at $1.35 a, lmsbel. .. $1,050,000
Number of ve sels employed in the transportation. . . . . . . .
500
Number of per ons employed in the various labors connected
3, 000
with the tran portation trade. . . . . . . . . . . . . . . . . . . . . . . . . .
Oapitalengaged . ....................................... $1,800,000
Oommercial value of the canned oysters ................... $3,000,000
To avoid r petition, I will not speak of the manner in which the variou opl-!ration of the tran 'portation trade are conclucted, since it i
much tbe ame as at Fair Ila rnn. TIJe oysters are generally opened by
colored p r ·on , of both x ; wlJile the white workmen are employed
· •The ewer taken from the gr at l>:wk of tho Che apeake Bay, which, a they are
work cl 1 than the other , yi Id oy ter of larger sizo.
t ome of the boat u ed in tl.10 bny for transporting oysters to Baltimore aro called
"pu119i£s." They ar a kind of cbooaer peculiar to the Chesapeake, ruoving with
gren.t rapidity, and holding from 300 to 600 bushels of oysters.
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in putting them in boxes, in canning them, repacking them, &c. It is
a custom in Baltimore to pack cases of raw oysters in boxes three feet
and a ha1f long by seventeen inches in width and only eight in depth.
The cases are handled with great ease, and a space is left vacant in the
middle for ice.
Mr. Maltby, a dealer who has made a fortune in the oyster-trade,
informed me that, <luring the warm season, the boxes were placed in icewagons, so arranged that a current of cold air might pass continually
over them.
The packing of raw oysters, taken from tbe shell and canned, forms
one of the most lucrative industries of Baltimore. No other branch of
commerce has a more substantial basis, since the demand for the article
is constant, and the sales are ordinarily for cash. The importance of
the business, upon which I cannot dwell too strongly, is one of the most
convincing proofs of the influence that ostriculture, conducted on a grand
scale, may have upon the wealth of a nation. Two or three thousand
sailors man the boats, which provide the establishments with o,ysters;
two thousand persons of both sexes are employed in opening the oysters; two hundred men in packing and closing the cans and in making
the outside boxes; while three hundred tmners are req uircd for the manufacture of the cans. It is probable that the value of the tin and solder
used annually amounts to $150,000, while the number of feet of pine
wood used for boxes must be nearly a mil1ion.

CIIAPTER FOURTH.
GENERAL VIEWS UPON '.I.'HE NATURAL HISTORY OF TIIE MARKET-CLAMS.

Soft clam (111ya arenaria.)-The soft clam is, next to the oyster, the
most important bivalYe of the American coast, whether we view it as a
means of public sustenance, or as an addition to the fishing industry of
the country. Its great abundance on the coasts where it is found, the
good market it commands, the ease with which it can be obtained from
the banks at low tide, all render it a most valuable source of sustenance
for the poorer classes.*
Its principal characteristics are the following: the shell is o,,al, equivalve, almost equilateral, thin, open at both ends, and especially at the
posterior part, which can never be closed ou account of the conformation
of the rn,l ms. The exterior surface is rugose, an<l marked in places by
the raised lines of growth. Its general color is a chalky white, sometimes a lJlue ulack, more or less <leep. Tbe left valve has a cardinal
tooth, ~s broad as it is long. There are two muscular impressions, and
the ligameut wllich unites the two valves is internal. In specimens of
large size tile siphons are nearly two inches long.
* In some places this mollusk has retained its ancient Indian name of M~ninose.
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As I have said in the introduction, soft clams form upon the coast of
New England immense banks, upon which constant <lem:.-mds are made
by the people, '"·ithout any apparent diminution in the products. The
places where the mollusks are found in the greatest abundance are the
emergent sloping beaches of the counties of Barnstable an<l Essex, in
Massachusetts. Farther south they are more rare, and if tbe information
given me is correct, they are not found below the latitude of the mouth
of the Delaware. They are ·so numerous in BoGton Harbor, tbat I have
myself seen more than a hundred of different sizes taken from a single
square foot of ground, on the shores of Governor's Island.
The soil which suits them best is sandy, with a large proportion of
mu<l, in which they can bury themselves to a greater or less depth,
according to the season. In pure sand, or in too compact gravel, they
do not develop as well, and attain a size of only about two inches and a
half in length; wllile in mud they generally grow full three inches and
a half long. Dr. Gould had a specimen which measured five inches and
a llalf in length.
The color and thickness of the shells vary greatly, according to the
surroundings of the animal. In sand, they are almost white. If gravel
predominates, they arc more yellowish; while iu mud, on the contrary,
they talrn a l>luish tint, more or less deep.
Soft clams are, in the full acceptation of the word, inhabitants of the
beach, living as Solens, Tcllinas, and Donaces, in banks which are uncover('d at low tide. In certain localities they are found only a few feet
from the point reached by the waves at the highest tide. The consequeuce is, that uuriug the great heat of summer they· are exposed for a
part of tile day to a very high temperature. During the winter, when
the shores of New England are often covered with ice for several weeks,
the fishermen say that the clams leave the higher l>anks, and move
nearer the sea. I was not in possession of the data by which I could
refute this statement, but I am inclined to think that the clams, instead
of changing their locality, only bury thernse)vcs more deeply in the
sand during the continuance of the cold weather. A fact strongly confirmatory of this i1-l, that t.hey can be obtained <luring the wiuter season,
jf the ice i broken. Whaternr may be the truth in regard to tboir
moving away in colu weather, it is certain that they can benr a very
low temperature, i11ce Professor .Agas iz has freq11eutly found in the
shell of the e ruollu ks icicles, which did not seem to iucomwo<lc them
in the I a t.
The pawuing a on occurs, according to the fishermen, ,luring the
month of Juuc aml July. Ilow much time they require to att~1in full
ize i not kuown, th• .ALL •rican naturali t not baYiurr st nuieu the
ubject. Ju<l 1ri11rr from tu ahno t imperceptible difr" ,rcucc there i betw n p •ciu1cn <l iff.. riug cun:si<lerably in age, their <lcv ·lopwcnt mu t
b

'low.

laru -bcd. arc generally found ia sheltered parts of the coast, or at
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lea~ in places where the action of the waves is not sufficiently strong
to change the character of tlie banks. This fact I observed several
times at ~ah:mt, the summer residence of a portion of the wealtliy in.habitants of Boston. On all the eastern shore of· this quasi-island,
washed by tlle open sea, not a single soft-clam is to be found;
while on the western, where the water is comparatively calm, they exist in great numbers. They are taken by means of a spade, at low-tide,
when the banks are left uncovered. Their hi<ling-place is betraye<l by
a number of small holes, through which they eject a stream of water
when the sand is pressed down upon them, or shaken by the spade.
This habit has won for them a very <lescriptive, although not very poetical name. On some parts of Long Island Sound hogs go down upon
the banks at low water to hunt for clams, of which they are very fond.
They manifest great sagacity in finding them, and know exactly when
to leave, so as not to be caught by the returning tice.
The consumption of these mollusks is considerable during every season, but especially in summer, along the entire coast of the Northern
States, from New York to Maine; but nowhere is it so great as at Boston.
In most places regular fishermen sell the clams in their natural condition; but in some localities, like New York, they are generally taken
from the shell and sent to market in packages of twenty-fl vc, which are
sold, on an average, at 7u cents a hundred.
Tue merchants mix pieces of ice witll the clams in summer to keep
them fresh; in winter, of course, this precaution is unnecessary.
The extent of the fisheries throughout the year depends upon the rate
of con~umptwn.
The people of the Unite<l States use clams in a variety of culinary
Jlreparntions, the most popular of which is, un<loubtedly, a -kind of soup
especinlly esteemed in Boston.* ·
*ln Hbode lsbnd and Massachusetts clam3 serve as a pretext for fetes of a very peculiar kind, calleu clant-balccs. The following description is taken from a work on
natural history published iu the United States:
"The clam-bakes which take place every year near Bristol, as wen as in several other
localities of Rhode I sland and 1\fassachusetts, have their origin in au old Indian custom.
"The aboririines of these States were accustomed to assemble in great numbers every
year for a feast con sisting of clams and green cor:.i cooked together with sea-weed•
The modern clam-bake is an improvement on the old one. A circular hearth or bed
is first made iu tho sand, with huge ilat stones, upon which a fire· is kept up until they
.are red hot. A layer of sea-weed is then placed npon them, and upon the sea-weed a
layer of clams about three inches thick covered by more sea-weed; then follows a
layer of green corn · iu the busk, intermixed " :it.h potatoes and ot,her vegetables;
then 1L layer of poultry cooked and seasoned; then more sea-weed; then fish and
lobsters, again covered by sea-weed. This arrnngement is continued according to the
number of persons to take part in tho feast, and when the pile is complete it is covered
wjt h a linen cloth to prevent tho steam from escaping. ·w hen the whole is cooked
each ono helps himself without ceremony. These feasts are delicious beyoucl description, antl it is sai<l uo one is over made ill by them. In former times the most renown eel
warriors camo from afar t o take part in them, and now they are attended by persons
of the highest social standing, sometimes to the number of several hundreds.

316

REPORT OF COMMISSIONER OF FISH AND FISHERIES.

Whatm-er may be the value of soft clams as a means of sustenance
for the people along the coasts, they are still more important to the
fisheries of the country. The Amei;-icans have for a long time been aware
of the marked predilection which many fish, particularly those of the
cod species, manifest for the flesh of clams, under whatever form presented to them. Before this fact was proved by experiment the sea_
men of the banks of Newfoundland ~nd Saint George had frequently
observed that cou-fish relied to a great degree for their nourisl!rnent
upon bivalves similar to the coast clam, called in natural history Mya
truncata, arnl which is fre qnently found iu the stornaclJS of the8e fish.
Clams are used. for bait, either alirn or salted, according as the fishery
is on the coast or out at sea. In tlle first instance they are enveloped
in pieces of net, and kept in the wells with which the coasting-vessels
are generally provided. When they do not possess tbis convenience,
they can still be preserved for several days by keeping them iu a cool
place. Iu the second ir1stance, after they are taken from the shell, they
are salted and then carefully packed in barrels, and are sold to the owners of ves~el.s engaged in the cod-fisheries off the banks of Newfoundland and Sable Island.
Dr. Gould estimated that in 1840, 40,000 bushels of clams were consumed in the preparation of salt uait, in addition to large quantities
usecl in a natural con<lition by the coast fisllerics.
Salted chims are also used with succe~s in the mackerel-fisheries, in
which they are employed like the roe of the animal to attract the fish.
Round clam, ( Venus mercenaria.)*-Tbe round clam is a species of
edible Ve.nus, almost as abundant upon tho coast as the JJ1ya arenaria,
and rivals that mollusk as an article of foo<l, although it is of far less
importance as bait for the fisheries.
In some places it has retained its ancient name of quahog, by which
it was known to the aboriginP.s of Nortll America. The Iudians manufactured out of the violet part of tl10 sll<.'ll colored brads called. u·ampum, which served tllem as money. The rnol!uslrs which they used
came for tlle most part from Long Island, called, in the pictmesque language of the l\Iobicans, " the Island of Shells."
The round clam lrns a regular, thick shell, very com·ex, with crenulated margins, and three cardinal teeth in each val rn. The l'X' eiior surface preseut numerous concentric lines, and a few more prcm:nent ones.
Tho part near the urnlJones is always more or less worn. The lignment,
of a brown color, is large and very apparent; the lunule is oval; tbe exterior smface i ordinarily of a dirty white color, and sometimes IJluisb,
accor<liug to the nature of the ground inhabited hy the auimal. 'Ihere
are two mu cular impre' ions, anu the interior ccl_ges of the valves are
"The "ronntl cl:1m," or simply '' clam," as it is calle<l along the const of the Middle
and Southern tate , differs in several import,a.nt characters, especially tho armature
of the hin~c, from the t)·pic:11 pecies of Venus, an<l is therefore uow beucrall.v regarded
as the repre ent.ative of a distinct genus, an<l acco:cliugJy called Mcr~enaria violacea.
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•of a violet color, more or less deep in proportion to the age of the animal.
These mollusks, when fully grown, are commonly three incl:Jes and a half
long, two inches and a half wide, and three inches thick.
The Venus notata is a species of clam very near]y alJied to the one
just mentioned, and is probably ouJy one of its varieties.
Round clams exist in great abundance on the American coast, from
Cape Cod almost to the extremity of Florida.* They are generally
found on the sliores of gulfs, of bays, and of the mouths of large rivers,
which are less exposed to the action of the waves thau the open coast.
Their beds are at a depth Yarying from 6 -to 25 feet lJelow the surface of
the water at low tide. Like all the mollusks of that family, they prefer
a large proportion of mud with the sand in which tbey live. They bury
themselves only a few inches deep, with the siphons directed upward.
During my stay on Long Island, I frequently saw clams caught, the
shells of which were covered with sea-weed, a convincing proof of the
shallow depth at which they are buried in the soil.
Ulams are caught by means of the tongs and the rake, the fishermen
stationing their boats over the beds at the proper state of the tide.
The tongs in use is exactly like that employed in taking oysters. As to
the rake it is entirely of iron, about two feet wide, with semicircular
teeth, the curvature of which answers the same purpose as the net-pouch
in the ordinary rake. The teeth are separated about a quarter of an
inch, and are about two feet long. The rake bas a, light pole for a handle, from 20 to 25 feet in length, according to the depth of the water
over the bottom to be explored.
I would repeat here what I before said in connection with the ta.king
use
of oysters, that these instruments are exceedingly well adapted
upon small beds. They not only do not destroy a large number of mollusks to no purpose, as is the case with heavier implements, but, on
account of the space between the teeth, small specimens are rarely
taken, anc.l the banks are consequently not depopulated.
I have imported from the United States models of the tongs and the
rake for ti.le fishery-bureau, since I am satisfied that if they were
brought into common use upon our shores they would be of great service to our fishermen. Besides, I have no doubt that, with their aid,
beds of mollusks, hitherto unknown, may be found in bays of the ocean
or in the Mediterranean. It must be admitted that our present knowledge of the extent of our wealth in shell-fish is still very imperfect, on
account of the restraints imposed by the ancient regulations which yet
control the ordinary fisheries. The use of the instruments in question
does not, however, interfere with the multiplication of fish in the water

ror

"Clams are nowhere so abundant aR in Long Islaucl Sound; iu the great bay south
of tlii.s island; in the bay off S:\nuy Hook; upon the shores of Jersey, and at the mouth
of tho Delaware. Tlley are also taken in great quantities iu Chesapeake Bay, and in
Albemarle and Pamlico Sounds.
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when employed to explore the bottom of the sea, if the statements of
the American fishermen are to be relied upon.
Ronn<l. clams are tlie object of an especial industry designed to improrn them and to promote tlle rapidity of their growth. Like the
"pa'ireH doubles" [ Vem,s verrucosa] or clams of the Mediterranean, they
are neYer as delicate in flavor as when freshly caught. Still, in many
places depots are formed for these mollusks in sheltered coYes or
creeks, in order to be ready to snpply the exigencies of commerce.•
The fishermen generally supply the dealer directly from the banks,
taking- care to proportion the supply, as nearly as possible, to the demand. Clams are so hardy, however, that they will at any season live
for several days out of the water if placed in the shr..de. In cool weather
they will survive for as many as fifteen days, and may be sent by rail
to distant localities in the interior of the con.tineut.
In summer, the consumption of clams in the cities of New Yorkt ancl
Philadelphia is very considerable, much greater than that of the Mya
arenaria. Like the latter, sold in their natural condition, or out of the
shell, they furnish many excellent dishes, the most esteemec.l of which
is clam chowder. Many persons eat the smaller specimens raw, and
wllcn flavorefl with a few drops of lemon-juice they seem to me as palatable as the clovisses [ Tapes virginea and Tapes decussata,] and tlie pa'.ircs
doubles, [ Venus verruoosa,J which· are the especial favorites of the people
of l\larseilles.
·
Tlle acclimation of round clams upon the shores of :France offers, I
believe, as ruany chances of success as that of the oysters from Virginia,
of which the specimens I brought to France, numbering five or ix
thousand, are now living on our coast, without appearing to suffer in
the least from the change of their native beds. It may be laid down as
a principle, that wherever the "pa'ires doubles" [ Venus verriwosa.J, the
cockles [Gardiuni edule], or the "palourds" or hen-clams [Tapes deeussataJ are foun<l, the Venus mercenaria will be equally sure to prosper;
success will be only a question of time.
RECOMMENDATIONS FOR INTRODUCTION.

Before clo ing this exposition of the shell-fisheries of the United
State,, [ mn t ia i t upon the utility of propagating the 1lfya arenaria,
on our ea-coa t . Since my return from the United Stat<:•s, 1\1. Fourni r, com mi ' ioner of maritime inscription at Dunkirk, L.as furui ·br<l
me with ome valuable information regarding tlrn same species founcl
in the nortl.1 rn ~a, , bearing upon tbis question. This l>irnlrn i ·
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found in abundance on the shores of Dunkirk, especially in the fish
preserves. To determine the question whether it and those of Amer~ca
were the same, M. Bnrkai·dt and myself endeavored to import some
from the United States, but without success. I sent for several dozen
of them b.v the captain of one of the steamers which ply between Havre,
and Dunkir~k.
·
The specimens sent me on the 30th of June, 1863, were of all sizes,
arid one of tbem measured a little over three inches in length by two in
width. I recognized at a glance the soft clams of' New England. There
were the shells separated at the ends, with the same twisted conformation, through the upper opening of which the animal projected a long
muscular siphon, which it could contract so as to draw it entirely within
the valvei;;; the same form and size of the cardinal tooth, the exterior
color of the shells, of a dun white, in some parts bluish; in short, these
shell-fish were, in every respect, identical wit,h those of the United
States. Carrsing myexamination still further, I ate theMyas ofDunkirk
in a raw condition, as well as cooked in various ways, and found them
excellent. As they came from a basin where the sea-water was not
sufficiently renewed, they were somewhat less delicate than those of the
ba.uks in the bay of Boston; but if transplanted into a more favorable
medium, they would undoubtedly rival the latter.
The importance of the fact that the soft clam of North America lives
in the latitude of Dunkirk is evident, as it shows the possibility, I may
say the certainty, of realizing Professor Agassiz's programme. Once
propagated in several localities on the coast, this mollusk will furnish
a bait without rival for the coast fisheries; and when salted, it might
be used for the cod-fishery of Iceland and Newfoundland. We know that
at certain periods of the year the fishermen along the coast find it difficult to ootain bait; for instance, the fishermen of Havre, who, at the
season of fishing for'' gross-yeux," sometimes pay five centimes apiece
for small cuttle-fishes, and cannot always obtain enough even at that
price. The JJ.fya arenaria would supply this want.
.To plant the exposed sands of Britain and Normandy with these shellfish would be truly a benefit to the maritime population. If not found
there, it is probably owing to the shifting nature of the banks on the
shores of Dunkirk, and also the rapidity of the currents. In short, the
hyc.lrograpliic conditions are such that, left to themselves, the .ilfya
aren,aria is not al>le to traverse the spaces which separate it from
other portions of the coast, where, if transplanted by the hand of man,
it would thrive wonderfully well.
The experiment might at lea8t be tried; nor would it cost much, as,
the locality once chosen, it would require only a few days to transport
a sufficient uumber of mollusks. One of the steamers guarding the
fisheries of the first maritime district migllt be employed for the
purpose.
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XVII.-THE PROPAGATION AND DISTRIBUTION OF THE SHAD.
A-OPERATIONS IN THE DISTRIBUTION OF SHAD IN 1874.
BY

JAMES

vV.

MILN"ER,

DISTRIBUTION FROM COEYMANS, N. Y.

The work of shad-distribution began the last week of June; the
delay in the control of available funds prernntfog any possibility of
propagation in the Potomac or rivers to the south ward.
The services of experts were obtained at once for the season, and four
traveling parties organized at Coeymans, N. Y., the station of the New
York State commissioners.
The first shipment was made from this point on the 24th of June.
Between this date and July 9, seven shipments were made to streams in
the States of Ohio, Indiana, Jllinois, and Texas. In all four hundred
thousand sbad were placed in tributaries of' the great lakes, the Mississippi, and in the Brazos and Colorado Rivers of Texas.
DISTRIBUTION FROM SOUTH HADLEY FALLS, ?I.ASS.

The work of the New York commissioners ceased about the 3d of
July, and the traveling parties moved to South Hadley Falls, Mass.,
the station of the Connecticut commissioners. Mr. Monroe A. Green
had the direction of the work at its commencement here and during my
absence of a fortnight in Texas and elsewhere.
Part of the plan at this station was to morn a portion of the shad into
the Connecticut above the fish-way. The generally accepted fact in the
habits of anadromous fishes that they are disposed to return to almost
the exact locality where they passed their embryonic and earlier stages
of growth indicated a necessity for establishing a colony above the
Holyoke _dam.
There is a large amount of evidence to establish the fact of this habit
in the salmon and alewife, and many fresh-water fishes · seem to have
as strong an instinct for locality as have the birds and mammals. It
is tolerably evident that the shad possesses the same disposition to find
its way back to familiar waters.
Observation of the shad brought to the large markets shows considerable difference in the physiognomy and general contour of those from
different rivers. The suggestion is natural that they are distinct al!d ·
separate colonies of the same species, and thus slight characteristics are
perpetuated because they breed in-and-in and do not mix with those of
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other rivers. If they have the instinct of locality to the degree that the
salmon and alewife have, there would be likely to be little disposition in
the shad of tlrn Lower Connecticut to ascend the Holyoke dam. The
Holyoke dam was erected in 1849. The present colony of shad in the
Uonnecticut River can therefore have little of either inber.i ted or developed instinct to exteud their migrations above the foot of the dam.
As yet, no fish-way bas proved to any large extent successful for
shad. Their exceeding timidity is supposed to be the chief reason why
they will not enter a fish-way. Even if this be the reason, no thorough
test can be made until a colony bas been established above the dam,
because of the evidence there exists that they have no disposition to
ascend higher than their familiar spawning-ground.
The proof of the success of a fish-way as a means of ascent for the shad
to the upper waters of the rivers of the United States was regarded as a
matter of considerable importance. .A. test at this well-constructed fishway will probably afford all the evidence as to their desirability and their
merits in deserving outlay where their purpose is principally for the
ascent of shad. .A.bout 565,000 were placed above the dam, about onehalf million being moved above Bellows Falls, in the State of Vermont.
J?rom this station, over two millions of young shad were sent to rivers in
New .England, the tributaries of the great lakes, Lake Champlain, and
the Mississippi.
The German government during 1871 sent out Dr. Otto Fin.sch to
examine into the fisheries and food-fishes of our waters, with reference,
if possible, to a better development of the resources of their own waters.
On his return he had strongly recommended the shad as above all other
fishes the most important acquisition to Germany. This country is traversed by long rivers like the Rhine, the Weser, the Elbe, the Oder, and
the Vistula. He was desirous, as a first experiment, that they should
be introduced into the Weser.
.
The North German Lloyd Steamship Company, through their agents,
Messrs. Oelrichs & Company, offered to transport the .fish and attendants to Bremen, and return the attendants to New York, without
charge. The friendly action of the German government in 1873 in their
gift of 250,000 salmon-eggs prompted a ready compliance to this generous
proposal, and 100,000 fish ju charge of Fred Mather and A. A. Anderson were sent from Holyoke, Mass., and left ou board of the steamer
Donau, for Bremen, on the 5th of August. The steamer provided for
the welfare of the fi h a large clean tank containing an ample supply of
Croton water.
convenient compartment on the deck contained the
cans of fi h , wung in such a way that they were not endangered by the
movements of the e sel.
Mr. Math r report that continual care was giYen them and they remained in vigorou condition until the sixth day out, when they began to
suffer.•
fog e tliug down o er the surface of tlie ea iocrea ed the
• ee Mather's report.
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temperature until the mercury stood at 73° in the atmosphere. This
seemed to lessen the vitality of the fish very fast,, and at ten days out
from land and within three days of the end of the voyage the last .fis'h
was dead.
An apparatus was devised by Mr. Mather with the intention of taking
a quantity of partly-developed eggs, which would hatch when a few days
out from land, and thereby limit the period of time the living fish would
have to remain in the cans.
This apparatus was a large can, with a capacity of about twenty-five
gallons; within it a cylinder having a wire-cloth bottom and a tight lid
was adjusted, and within the cylinder the eggs were to be put. The
cylim~er had four arms soldered to it near the top, and the same number
near the bottom. The ends of these arms had a solid rubber ball inserted. The ends of the arms with the rubber surface rested .against
the inside of the can, the friction sustaining the cylinder at any height
in the can desired.
The plan was to .fill the can to a convenient height with water, and it
was thought the jolting of the railway-trains and possibly the roll of the
steamer would be sufficient to give the eggs the necessary motion.
When leaving the river a quantity of eggs was put into tlrn cylinder,
but the wire-cloth used proved to be too coarse, and by the time the two
miles between the river and the depot bad been traversed the eggs had
all worked through the meshes of the wire-cloth and ·were in the can
below. It was, of course, useless to take the can farther.
It is due to those who had the experiment in charge to say that they
were called on for the undertaking suddenly and unexpectedly, and
that no time for experiment was afforded them before the start.
Omitting the shipment to Europe, I am able to report a very general
success in the transfers of li'rn shad.
Tµe longest trip, that to Texas, suffered a loss in the quantity started
with of 15 per cent. Iu most of the shipments the loss was very slight,
not more than one or two per cent. A slightly larger loss was reported
once or twice by men who had had little experience.
A very general appreciation of the effort was displayed in the regions
benefited, and considerable enthusiasm shown wherever the people
were at all informed in the matter of fish culture.
Tables are herewith appended showing the distribution of shad in 187 4.

(ccorcl of distribution of young shacl made from June 25, 1874, to August 15, 1874, by United States Commission Fish and Fisheries, uncle,· direction of Jamc8
TV. ,Jiilner.
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B-REPORT ON SHAD-HATCHING IN NEW JERSEY.
BY

G. A.

ANDERSON.

I have the honor to submit the following report of shad-hatching
operations on the Delaware for the year 1874, compiled from memoranda
left by the late Dr. J. H. Slack, deputy commissioner.
In response to your telegram of June 23, Dr. Slack took the evening
train to New York, and on the 24th called on you and received instructions. He left New York in the afternoon and reached Point Pleasant,
Pa., (where tlie work was to be done,) on the 25th. His messenger from
Troutdale met hiin with apparatus and the work was at once begun.
Owing to the very great drought prevailing at the time, the water in
the river was very low, and the run of shad was small.
Dr. Slack remained at his post until the afternoon of July 2, when
he returned to Troutdale, and on the following day was pro~trated by a
sudden attack of pleuro-pneumonia from which he never rallied, and
which terminated fatally on the 27th of August. There is no doubt
that exposure on the river at night, in the prosecution of his work, induced the disorder.
After Dr. Slack went away, the work was carried on by his assistant,
William H~ Swart7,, who continued it until the 13th July, when he was
ordered to cease operations. The number of spawn taken appears by
the abstract hereto attached. It is proper to say that the water in the
river was lower than bad been known for many years, and that this
interfered materially "with the work. There appeared to be at all times
a scarcity of male fish, and this fact prevented his increasing the number of spawn reported. It is probable that bad Dr. Slack li,ed to continue the work this difficulty would have been overcome by keeping
alive a few hours some of the males taken through the day.* An account of expenditures will be for"Narded herewith. In conlusion, I will
say that the importance of the work you have undertaken is beginning
to be understood and appreciated by our people, and it is hoped you may
be able to continue it.
AU of which is respectfully submitted.
* Attempts to keep males confined for a few hours have usually resulted in their death.
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Abstract showing spawn of shad talcen by and unde1· direction of the late Dr. J. H. Slack,
deputy United States commissioner of fish and flsherifes, on the Delawa1·e Rivel', at Point
Pleasant, Pa., conirnencing June 25 and ending July 12, 1874.
Time.

Air.

Water.

.June 25, 1874 .......................................... . 8
p. m.
77
74
.June 26, 1874 .......................................... . 10
p. m.
77
72½
.June 27, 1874 .......................................... . 8. 30 p. m ......•....•.....
.June 28, 1874 .......................................... . 8. 30 p. m.
83
72½
l)7!75
.June 29, 1874 ....................... , .................. . 1. 30 p. m.
p.m.
83
76
June 30, 1874 .......................................... .
a. m.
80
74
.July 1, 1874.. ............. ....... ....... .. ..... ... . .. . 9
p. m.
85
81
p. m.
72½
. 79
p. m.
84
79 ·
.July 4, 1874........................................... 4
p. m.
70½
74
g:
p. m.
77
79
.July 7, 1874..................................... ... • .. 6
p. m.
73
78½
p. m.
80
80
p. m.
82
81
.July 10, 1874.......... ... . . . .. .. .. .. . .. . . .. ... ... ..... . 5
p. m.
83
80
July 11, 1874 ..................... ·.... -.................. 5
p. m.
72
79
.July 12, 1874t. ... .•.. ...... ...... ...... ...... .......... 5
p. m.
75
74

Iit; 5: mr::::::::::::::::::: :::: :::::::.:::: :::::·

~

f~tf m:: :::::::::::: :::::: :::: :::::: ::::::::::::::
f~t~ g: ~~~!:: ::: ::::: :: :: ::::: ::: ::: :::::: :::::: ::::::

~

ii

Total. .............................................................. .
"Record from .July 2, kept by W. H. Swartz.

Spawn taken.
35,000
75,000
85,000

(Sunday.)
60,000
No males taken.
DO, GOO
No spawn.
20,000
20,000
65,000
40,000
No spawn .
No spawn.
No males.
No fishing .
No spawn.
40,000
530,000

t Ordered to stop by telegram from Dr. Slack.

Prof. SPENCER F. BAIRD,
United States Commissioner of Fish and Fisheries.
BLOOMSBURY, October 24, 1874.

0-VOYAGE TO BREMERHAVEN, GERM~NY, WITH SHAD.
BY FRED MATTIER,

On the morning of Tuesday, August 4, 1874, I left Ilolyoke, Mass., for
New York to make preparations to receive the fish on boar<l the steamer
Donau, advertised to sail the next day. At midnight the fish arrived at
the Gran<l Central depot, in charge of two men of the commission. There
were ten cans, each containing 10,000 fry, hatched the morning before.
The cans were ordinary milk-cans, capable of holding twelve gallons;
two extra cans for water, and a double set of siphons, strainer-tube ,
an<l dipper were also brought. An express.wagon conveyed them to
the steamer's wharf n,t Hoboken, where they were taken on board the
ship. On the morning of the 5th I was joined by Mr. A. Ander on,
who wa elected to a ' ist in taking care of the :fl. h on the pa age.
The cau were placed in a room 15 feet by 8. Tllis room was a pa ·
sage.way, between the gangway of the lower or cabin deck; it ba<l al o
a 'tair lea<.liug to the upper deck; a door at each gangway and at tbe
top of the tair , which when clo e<l made it a tight room. The teamer
ha<l two tank fill cl with Croton water, .ex pre , ·ly for our u e; the e
w re in th 1 w r holu, an<l w re of cast iron, lined with cement.
fr. ntl r ' n an<l my If <li,ide<l onr watcbe, into ix hour each!
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and gaYe the fish fresh water every hour for the first six days, and
every Jrnlf.hour the four remaining ones that they lived. Our manner
of giving it was this : about two gallons would be drawn from each
can, and a dipper.full added each hour. In addition, on each watch
the cans were drawn down half way, and the water aerated by pouring
from one pail to another, and then replaced.
To keep the water in the cans sweet and wholesome, the dead were
drawn off every morning; this was accomplished by swirling the water
with a dipper, which caused all dead fish to collect in the center of the
can; a siphon was then filled with water, and kept closed until it rested
on this mass, when it was allowed to flow until all dead fish and sediment were removed.
The following is a table of temperatures and casualties:
T emperature in cans.
Date. , - - ~ -- - - ~ - - ,
Mid•
6 a. m. N oon .. 6 p. m. night.

70

7

66
64

6

Loss.

0

0

Aug. 5

Remarks.

68
66
62

62
62

8

64

9
10
11

62
64

6'5

69

66

12
l::l

62
6:3

14

ll4

66
67

6:l

64
64
61
li4

64

64

62
59

62
60

~~ .~~~~-~.~t.~r. ~~.~?
64 Etopt.ied ·eacb can and cleaned it ... .............. .
64 ······ ........................ ······ .•••............
64

200
1,000
20

13

·F~g-~t;;ight·i~<i·i:;~t:: ::: : :::::: :::::: ::: ::: ::: : : :

3,000

~~ .Tr:i~<lt~· i;;d·ti;~~:::::: ::::::::::: .·.·.::::::: :: :::

5,000

.~~~~.:::::::::::: :::::: :: :: :::::

64

61

Gave water every half.hour as the .fish were get.
ting weak .. .. . ........ ...... ..................... .

500

100
500

], 200

All dead at noon but 1,000, which died at night.·.·

The fish, in my opinion, died from starvation; hatched on the morn.
ing of the 4th, they were probably looking for food about the third or
fourth day after, but appeared strong until the morning of tlle 12th,
wllen we first noticed signs of " 'eakness by a slow motion, and many
alive resting on the bottom of the can.
On the morning of the 13th I procured a piece of raw beef, and washed
it in water. I could see many particles in it, and it would have been
good food for any of the salmonidrn, but the shad did not ~ppear to
notice it. I very much doul>t, if the fish had been tu'rned into a river
full of their natural food at this time, that they would have lived, for
they were past the point of reviving. It is doubtful if the Croton water
that we bad on board the ship contained the minute forms of animal
life upon which the shad~fry feed. It was confined in tanks below three
decks in the dark.
vVe now know the extreme.limit of their endurance without food.
They have been taken from the Hudson River to California in seven
days, and have lived and will probably breed. Ours died of exhaustion
in a trifle over ten days.
From this, and the reports in the '' Forest and Stream," of the experiments by Comdr. L.A. Beardslee,, at Noank, I do not regard the transportation of shad-fry as at all practicable on a journey occupying over
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eight days, unless we can disce>ver some method of feeding them. This
seems at present difficult, and I have hope of a better result from taking
the eggs and hatching the fry upon the passage. This seems to me to
be the most practicable and easiest method; and in the connection I
would refer to the hatching-can which I invented and have given to your
commission. This was done too late for trial this season, and although
intended for use on railroad-cars may be of service on shipboard.
The deputy commissioner, Mr. J. V-l. Milner, who had the charge of
the shad-distril.mtion, intended to have this can tried on our voyage, and
when the fish were put up he had several thousand eggs put in the can;
but on arriYing at the railroad-station it was found that the wire cloth
was of too large mesh; and that from the jolting of the wagon in which
the can was brought to the depot the eggs bad passed through to the
bottom of the outer can.
If, by experiment, we :find that we can hatch the eggs at sea, and, by
the use of water at a temperature of 60° to 62°, delay the hatching
until the fifth or sixth day out, then we may reasonably hope for success.
The passage from New York to Bremer haven occupied twelve days, and
as two days should be allowed for distribution from that port, it will be
a comparatively easy matter to get them through in eight days after
hatching.

D-LIVING SHAD ON THEIR WAY TO THE WESER.•
'rR,h"\'SLATED IlY

H.

JACOBSON.

As has previously been mentioned, the German Fishing Society at
Berlin was notified in June by Mr. Roosevelt, the commissioner of fisheries for the State of New York, that ·a number of live shad would be
sent, which, however, never arrived in Germany, as, on account of the
unusual heat, all the fish had died before they reached New York.
Although we must acknowledge the earnest endeavors of Mr. Roosevelt,
this fir t attempt must be conceded to have been a failure; and it i
chiefly owiug to the great interest which Prof. Spencer F. Baird, United
States Commissioner of Fish and Fisheries, has taken in this matter
that another attempt has been made during this year. The circumstance
that this year the migration-period of the shad in the Connecticut River,
which generally lasts from April until the middle of July, was prolonged
till near the end of July, made another attempt possible. With hi
peculiar nergy Profes or Baird knew how to make use of tbi circumstance, and in pite of the hort time, made all the neces ary arrangements in a manner which augured well for the succe softhe undertakin".
A arly a the 7th ugu t, Dr. Finsch received a cable telegram
from Je r . Oelrich
Co., agent of the orth German Lloyd in :rew
York, announcing the hipping of a large quantit. of live shad hy
er-Zeitung," August 2 , 1 4.
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the steamer Donau, Captain Neinaber, which left New York on the 5th
August. The German Fishing Society thereupon intrusted Dr. Finsch,
its corresponding member, with the care of placing the fish in tbe vYeser,
who was in this matter most willingly assisted by the practical advice
of Mr. 0. Schieber, the experienced fishing superintendent o the city
of Hameln, who, fully appreciating the importance of the unucrtaking,
personally placed himself at Dr. Finsch's disposal. Although no detailed information ha.d been received from America regarding the number and age of the fish, or the manner of transporting them, all the
necessary preparations were made for receiving the rare finny guetits,
the first wllich had ever crossed the ocean to be domiciled with us. All
the details must of coarse depend on the condition of the fish at their
arrival; and, in order to be informed of this in good time, Dr. Finsch
asked Messrs. Kel1er, Wallis & Pqstleth:waite, agents of the Lloyd in
Southampton, to telegraph immediately on the arrival of the fish regarding their condition. These gentlemen sent a telegram on the 15th,
wbich arri'iTed here on the 16th, saying that unfortunately the whole
number of 100,000 fish had died on the day previous. A letter from
Professor Baird, which Consul Schwab, in New York, bad dispatched
by the Prussian closed mail, announced the same day the arrival of
Messrs. Frederic Mather and A. A. Anderson, in whose charge the fish
had been placed. Dr. Finsch therefore went to Bremerhaven on the
17th August, and got from the above-mentioned gentlemen all the desired
information and all the details, from wllich it is evident, beyond a doubt,
that, in spite of the failure of this first attempt, the successful transportation of young shad is possible.
To understand the whole matter, we must speak of the particular difficulties attending the transportation of fish of the Alosa kind in a, live
state, which are much greater than with any representatirn of the
flalmonidm. Mr. Schieber was not able to keep our European Alosci,
the Alosa vulgaris, alive more than twelve hours; and the American
representative of this family, the shad, (Alosa prmstabilis,) seems to
be more tender, for, as Mr. Mather a~sured us, the attempt to put the
mature shad in a vessel would prove fatal. The idea of transport-ing
grown or half-grown shad can therefore not be entertained, just as little
as that of spawn, as in this respect likewise the Alosa is subject to conditions of life differing entirely from those of the salmon. While in
some varieties of these last-mentioned fish the eggs frequently require
weeks for their development, which, moreover, can be retarded artificially by lowering the temperature-a circumstances of the utmost importance for transportation-this cannot be done with shad-eggs. These
develop as early as the third or fourth day, and perish if the temperature is less than 72° to 80°, (Jfahrenheit.) Another circumstance which
facilitates the transportation of young salmon is this, that they keep the
umbilical bag, which gives food to the young during the first period of
their existence, from one to six weeks, while in the young shad this bag
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is very small and is lost 011 the fourth day. In spite of all these peculiar difficulties, the trnnsportation of young shad bas been successfully
carried on in America. Seth Green made a successful introduction of
shad into California in 1871, and later Livingston Stone in 1873. The
first grown shad was during this year caught in the Sacramento River,
and the lucky fisherman received the State premium of $25 for it.
As the American pisciculturists are well acquainted with the difficulties attending the transportation of young shad, it was to be expected
that Professor Baird would commission competent and experienced men
to convey the first shad to Germany, and Messrs. Mather and Anderson
have certainly done everything in their power to justify the confidence
placed in them. It must here be mentioned that both these gentlemen are
experienced pisciculturists, the former possessing a piscicultural establishment of his own for brook-trout, (Salmo fontinalis,) near Honeoye
]falls, on the Honeoye Creek, a tributary of the Genesee River, fourteen
miles south of Rochester, in the State of New York; while Mr. Anderson is successfully raising black bass (Grystes nigricans) and salmontrout (Salmo conjinis) at Groton, near New London, Oonn. Both these
gentlemen are several months during the year engaged by the United
States Department of Fisheries to transplant young fish, and possess an
experience of many years, especially regarding the transportation of
shad.
Mr. William Clift, in July, 1872, succeeded in transporting a large number of shad to the Platte River, in Colorado, and, though of course losing
-quite a number, in planting the majority near Denver; and Mr. Mather,
befcre undertaking the journey to Germany, had just returned from Des
Moines, Iowa, where he had planted 90,000 shad for stocking the Mi ·
sissippi. During the railroad. journey of seventy-two hours, only 200
out of this large number bad died. Both these gentlemen received their
commission by letter from Professor Baird, and had just enough time to
hasten to ew York to receive the fisll at tue Grand Central depot and
to take them over to Hoboken on board the Donau by express.
These fish came from the piscicultnral establishment for raising shad
wuich the State of l\fassacbnsetts established some years ago near
Holyoke, on the Connecticut River, and which has been instrumental in
re- tocking that river with shad in the most astonishing manner. Thi
requires no expeo ·ive buildings, but only very simple appliance , which
con i tin ~00 wooden boxes, 2 feet long and 1½ feet broad, open at the
top aud I.laving a wire-net at the bottom, being placed in the river.
The e boxe receive the impregnated eggs and protect the young fi h
till tlley lo e th ir µmbilical bag. The shad-raising establi ' hmeut of
the tate of ew York, on the Hudson, ten mile below Albany, and that
on tlie P tomac n ar Wa llington, a.re similarly organized. The younrr
fl h carcely t o to three hour old were hipped by railroad from Holy·
ok n the 4th ugu 't, at 2.30 p. m., and arrived in New York at miclnigbt, via [fartforc.1 and ew Ha en Railroad, in a healthy condition, in
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the same milk-cans in which they were to continue their journey across the
ocean. These cans, which in America are very generally used for trans- .
porting milk on a large scale, are made of tin, round and about 2¼ feet
high, have been successfully employed in transporting fish. Such a can
bolds 10 gallons and affords ample room for 10,000 young fish, which will
seem quite plausible if we inform the reader that the you.n g shad on
emerging from the eggs scarcely measure more than ¾of an inch in
length. The whole number of fish, 100,000, could therefore easily be distributed in 12cans, which, through the kindness of Captain Neinaber,had
an excellent place on board the steamer where they were protected both
against too violent movements and against the influeuce of the weather,
as fresh air could constantly be admitted by means of a door, which
could be closed when the temperature was too low. There was likewise
a sufficient quantity of fresh water, which was brought by a small steamer
fro~ Croton River, and which filled two iron tanks, cemented on the
inside, holding 1,500 gallons of n'ater, destined for the exclusive use of
the fish. The Croton water-works furnishes 60,000,000 gallons per day
of water for the city of New York.
It must be said that both Messrs. Oelrichs & Co. and Captain N einaber,
with a zeal worthy of the cause, willingly did everything in their power
to assist the :fish-commissioners in their difficult task, and we express
the sentiments of the American gentlemen, if we herewith publicl,y
express their thanks to the above-mentioned representatives of the
Lloyd.
As soon as the fish had been placed on board the Donau, which left
Hoboken on the 5th August, Messrs. Mather and Anderson took them
in charge. Their care for them consisted in the first place in filling in
fresh water and introducing oxygen into the stale water. In transporting large fish this is done by means of bellows connected with the
tank, and the so-called Freiburg transportation-kegs are built on this
plan. Experience, however, has taught the Americans, who are well
acquainted with this method, that it cannot be applied .to young fish,
and the only effectual remedy so far js the filling up of fresh water.
This, of course, requires incessant activity by day and by night. Messrs.
Mather and Anderson therefore relieved each other every six hours with
a seaman-like regularity, which did not even suffer any interruption by
slight attacks of sea-sickness. The business of filling up the water was
attended to with the same regularity. By means of a tin cylinder and
a rubber tube two gallons of water were carefully taken out every hour,
and during the last part of the voyage even every half-hour. This water
was supplied with new oxygen by pouring it continually from one vessel
into anotller, the milky foam of the water indicating that the process had
been finished. This water was then carefully filled iu again by quarts,
which for two gallons required several hours. Emry three hours each can
was up to one-third of its contents emptied by means of a siphon and
filled with fresh water from the tanks. Dead fish had to be removed as
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soon as possible, and the temperature had to be kept quite even. On
the third day of the voyage the fish lost their sacs, which could be seen
by the <l.ifference of their movements. While before this they bad
quietly moved round in a circle, they now made rapid jerking movements from one side of the can to the other, as if they were in search of
food. Two days after losing tlleir sacs, 9th August, the fish were thriving; but from this time they gradually fell off, their bodies became
thinner, more thread-like and transparent, whereby the large head
seemingly increased in size. On the 13th August the young fi~h were
very mueh exhausted, their movements grew slow, and the gentlemen
prepared themselves for a total loss, which took place during the night
from the 13th to the 14th August, in the English Channel, a short time
before the arrival of the vessel in Southampton, after the little fish had
been kept alive two hundred and fifty hours in all. According to Ur.
Mather's diary the daily list of losses was as follows: 5th August, no
losses; 6thAugust,.200 lost; 7th, 1,000; Sth,20; 9th,100; lOth,3,000; 11th,
500; 12th, 1,200; 13th, 5,000; the 14th, all the remainder, almost 90,000.
It ueed not be said how painful it was for the two American gentlemen,
when they bad to throw overboard the object of their incessant care during ten days; for this <leprived them of the great triumph of having been
the first to transport live fish across the ocean, the prize for which they had
gone to so much trouble. But in spite of their failure these gentlemen inay
feel proud of the result of their undertaking, for while young shad had
hitherto only been transported alive one hundred and eighty-four and
a half hours, they succeeded in keeping them alive two hundred and
:fifty hours. The practicnl experience gained is likewise of great importance, and every pisciculturist will agree with us in assuming that
the possibility of success can no longer be cousidered doubtful. Messrs.
Matber and Anderson shared this view, and we rejoice to bear that so
experienced a pisciculturist as Mr. Schieber, of Hameln, entirely agrees
with tilem. Mather and Anderson felt convinced that nothing but want
of food was the cause of the total loss; but unfortunately they had to
ee the fish die without being able to save them, as so far but very little
is lrnown regarding the food of young shad. Very small, almost microscopic animals will certain1y form their food during the first days, but
it proved impo ible to supply their pla.ce by meat; and blood, which
ba ' iu ·iruilar ca e been successfully employed, was of no use. It is
well kuown that the grown shad lives on various crustaceans, and that,
like th almon, it take no food during the period of its migration in
fod1 water, but a regards the food of the young shad, we are o far
entir l iu the cl rk. :i\Ie sr . l\1ather and Anderson are going to make
exten fr xperirnent during uext year, and will <loubtle s be in every
po.· ible way a. i t d l> Profe or Baird in his influential po 'ition a
ommi ·oner of Fish and Fi heries, a the introduction of
uitecl tat
th had in to Europe i ne of the p t plan of this eminent naturali t.
T lli , ncrgy and infl.u nee we owe in the fir t place thi attempt, the ex-
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penscs of which, as far as the ·fish and their attendants are concerned,
were borne by the United States Fishery Oommissio'n, while the directors
of the North-German Lloyd afforded a free passage, in order to give also
some German support to an undertaking which promises to prove of
incalculable benefit to our country.*
·
Convinced that the interest in this important matter will not decrease
in America, we hope to be able to meet the two experiencP,d pisciculturists, Mather and Anderson, again next ;year on the Weser, and wish
them a final success in their endeavor to transport live young shad
across the ocean.
E-SHAD HATUHING AND DISTRIBUTING OPERATIONS OF
1875.
l.-1'HE NEUSE RIVER STATION.

The shad work of 1875 began on the Neuse River of North Carolina
about the 1st day of April. A few days were spent in a reconnaissance
of the river, in order to find the best point for a hatching-station, and
the fishing was delayed a number of days by the very high stage of
water. Between the 9th and the 12th, the river rose 26 inches; after .
this date it began to fall. On the 13th of April, a camp was established
a few miles below Kinston. Seine hauling began on the 14th. The water
continued to fall until the 23d, falling in all 5 feet and 1¼ inches, an
average of 5.5 inches a day; but owing to the continual rains in the region
of the upper waters, the fall was very irregular, and varied from£ of an
inch to as much as 13i inches in one day.
On tlJe 23d, the gauge showed a rise at 6 p. m. of ½ inch, and
the water continued to rise from 2½ to 7½ inches a day until the 27th,
when it hacl gone up 23 inches. The morning of the 28th it bad
fallen 1½inches, and continued to fall, in all 30½ inches, until the encl of
the month. The fall on the 29th was 15 inches. May 1 it a.gain
began to rise, and on May 5 bad risen 23 inches, when it began to
fall, and on the 7th had again fallen 12 inches. The camp was broken
up on the 10th, and no records kept after the 7th. The extent of oscillation in the twenty-nine days of observation was about 5.7 feet. The
variations of temperature were in the air between 32° and soo; in the
water 530 and 650.
The fisheries were watched continually, and the examination of over
600 shad failed to find any ripe ones, with the exception of 14 males,
soon after the camp was estab1ished. No eggs were obtained. Short
excursions to different fisheries a few miles farther down the river were
attended with no better success. The camp moved from this point to
the Potomac.
* This effort on Professor Baird's part was mainly prompted by his desire to m:1ke
a suitable r eturn for the liberality of the Gerurnn government in presentino- the United
States Fish Commission with 250,000 impregnated eggs of the salmon of the Rhine.
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2.-'.I.'HE PAMUNKEY RIVER STATION.

In the mean time, a reconnaissance was made of the James, York, and
Pamunkey Rivers, Virginia, and a point on the latter near the historic
White House, was selected for the hatching-station. Mr. Fred nfather
was appointed to take charge of this, and arrived on the 11th of May,
and continued until the 2ffth, taking a few shad-spawn, which did not
seem to be healthy, and from which no fish resulted.
3.-THE POTOMAC RIVER STATIONS.

The work on the Potomac began on the 14th of May. Previous to
this time, a general reconnaissance of the .fisheries bad been made on the
steamer Triana, and points determined upon for the hatching-stations.•
The :first station, placed in charge of Mr. Jonathan Mason, was established at Free Stone Point, Va., the property of Mr. J. W. Fairfax. Mr.
J. D. Faunce had the :fishery, and was quite willing and obliging in
all our relations with him, a:ffordiug the :fishes from each haul, aud
furnishing assistance when it was needed. Ripe :fish were obtained
from the time we arrived here until the fishing stopped.
The temperature of the river, owing to the cold season, was quite low
and at :first the development of the eggs was very slow. On the 15th,
the temperature did not rise above 64°, and this was the highest water
temperature until the 20th, when a gradual rise began. Tl.le young
fish also seemed to suffer a degree of torpidity in the cold waters. The
first :fish were turned loose on the 21st, :five days after the eggs were
large one, and
impregnated. The seine in use at this station was
the large expenses attending the fishing with the poor returns did not
permit its continuance later than the 21st.
There were hatched altogether at this station and turned into the
river 1,156,750 shad. Mr. Mason's camp was removed to Moxley Point,
:Md., at J. D. Skidmore's :fishery on the 25th.
In the mean time, on the 18th of May, a station was established at the
end of Long Bridge, opposite Washington, D; 0., and put into the han(\s
of Mr. II. W. Welsher. This was continued until June 5, and 1,072,800
shad were turned into the river at this point.
While thi station was in progress, Mr. Welsher also carried on operations at Ferry Landing, Va., near Mount Vernon. This station produced the large t results of any one established on the river, as it was
begun on May 21 and closed on May 29, and in only nine day
1,473,500 young had were turned into the waters.
The 1oxley Point (Md.) station continued from May 26 to June 7,
and 1,1 -",500 had were turned into the water.
The entir number hatched and put into the Potomac River wa
4,8 -,5-0,t
The pawning- ea on in tue ri er continues longer than tbe Iarcr
find it profitable to fi b. The hdght of tb
pawniug- ea ·ou
about b 2~ l of Ia. and la ts <lurino· the fir t we k of June.

a
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The earliest spawners may be taken during tbe latter half of .April. .At
this time, ripe males are abundant and become rather scarce late in the
season. The large seines ''cutout" at the :fishP;ries about the 14th of
June, and the fishing is continued by the small seines, pound-nets, and
drift-nets until late in the summer.
4.-THE DISTRIBUTION OF SH.AD FROM THE HUDSON RIVER.

The different camps were broken up entirely about June 7, and by the
10th the men ·were all off to the Hudson. From this point, the firs·t shipment was made on the 11th of June, Messrs. Frank N. Clark and H. E.
Quinn starting on the 11th for the White Riv~r of Indiana with 100·,ooo
shad.
Shipments were made from here to the White, the Muskingum, the
Scioto, the Des Moines, and to the Colorado of Texas; in an abont
four hundred and twenty-five thousand shad were distributed from tbi8
point.*
5.-THE CONNECTICUT RIVER STATION.

On the 1st of July, the parties moved to Holyoke, and shipmen~s were
begun to the South and West. The fishery below Holyoke was visited,
and a couple of seine-hauls made for the purpose of judging of its
advantages as a batching-station. ~t\. small catch was obtained, and the
fact of the availability of another batching-location pretty well established, if it ever should be found necessary to use a second one.
Commissioner Brackett, of Massachusetts, and Commissioner Hudson, of Connecticut, came to Holyoke, and with them the general plan
of the work was discussed.
It was decided that one-half of all fishes hatched should be returned
to the Connecticut; and the proposal on the part of the United States
was made to place one-fourth of the fish above the dam, in order that a
colony might become established there which would be likely to havethe desire for returning to this portion of tbe river when they had
become mature fishes. .A few shad of 8 to 12 inches in length, taken in
the fishway, were thought to be from the stock placed above the dam at
Bellows Falls, Vt., during the two previous years.
There were distributed in waters of New England, other than the
Uonuecticnt, 320,000 shad; distributed in waters of the United States in
the Mississippi Valley and tributary to the Gulf' of Mexico, 590,000;
carried to the Upper Connecticut, 1,205,00_0 ; batched and put in below
the dam, 4,500,000; sent to Germany, 400,000-about 7,U00,000 in all.
Two hundred thousand were sent from the Delaware,. one-half to tbe·
Stanton River, headwaters of the Roanoke, and one-half to the Pearl
River of MissiRsippi and Louisiana. The total of fish batched arid
turned into the waters of the rivers which afforded the ripe fish and eggs
and those sent away to distant waters was 12,.500,00.0-.
22 F

*-See Tables.
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6.-EXPERIMENTS WITH A VIEW TO TRANSPORTING SHAD TO GER:'.\IA~·y,

The faiiure of the German expedition the previous year inducecl a
careful series of experiments with reference to the conditions most favorable to sustaining shad-eggs or embryo-fish for a prolonged period ju
transportation-vessels. The experiments made at Noank, Conn., t hP
previous summer, proved that there would be no hope in attemptin g to
inure the shad to sea-water so as to depend on fresh supplies of water
from the ocean after the steamer was under way.
The first experiment begun this year- was at Washington, D. C. 1\Ir.
Fr~d Mather, who was one of the attendants on the shipment of sha<l
in the first German trip, was given charge of the work. Be devised a
can holding about eight gallons, and having the form of a cylinder for
about two-thirds of its upper portion; below this, the remaining thi r<l
had the form of a funnel. This was hung in gimbals, as it was inten d€< l
it should be on shipboard. The water-supply entered at the bottom
coming from a reservoir at a higher level, and flowed upward through a
screen of wire-cloth, which rested upon the line at the bottom of the cyli-nder and top of the funnel. Upon this were placed about 20,000 shad-egg .
For a day or two, they seemed to survive well, but soon an increasing
mortality was evident, and after four days the last one was dead. Mr.
Mather left Washington on June 11, and went to Point Pleasant, P a.,
on the Delaware River, and began an experiment with a similar thou gh
smaller apparatus, and with little success.
An apparatus differing in being entirely of a funnel form and bavir.g
only the inlet-tube covered with wire-cloth,* was the suggestion of l\Jr.
Mather's assistant, Mr. Charles Bell. t This worked admirably, and
young shad were produced seemingly with all the success and facil ity
of the floating shad-boxes.
In the meanwhile an experiment was begun by Mr. H. W. Welsher
at the New York shad-batching station on the Hudson River. H i
attempt was to retard the development of the eggs in a case of :flannel creens, upon which they were placed. The screens, :fitted with light
cover of the same material, slid into the case like drawers, one above
the other, in a eries of ten or twelve. One of the sides of the case wa
fitted on binge as a door. Lumps of ice were placed in the upper
screen, the drippings from which supplied the necessary moisture to the
eggs. The temperature was moderated by means of the door. The developm nt of the eggs was retarded by a low temperature, so a to
batch aft r ix day and even ten, and seemed, when put into the
water, ju t before the release of the fish, to be in a healthy condiion, and the fi h when batched seemed vi o-orous.
fr. Monroe . Green wa as ociated with Mr. Welsher just before it
wa clecid tl to mak the attempt of a trip to Germany; the announc nt of their readin
to attempt the work arriving in advance of tba
m 1r. Ia h r, who wa at the time expel'imentiog on the De1aw, r .
d.
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Mr. Green now arranged a can made in similar form to that which
Mr. Bell had devised, but instead of agitating the water and eggs by
an inflow of water he applied a current of air from an air force-pump,
the bubbles and force of the air rising from the bottom of the can carrying upward a current of water and the eggs, which slowly fell back
toward the bottom, to again be carried upward by the in-rushing air.
. The purpose of the can was to receive the eggs when they had undergone their slow development in the screens to the point when they were
nearly ready to break the shell and release the young shad into the water.
Mr. Welsher and Mr. Green were quite confident of the efficiency of
their apparatus, and expected to make a success of the trip.
7.-THE TRIP TO GERMANY.

On the nights of the 15th and 16th July, Mr. Green took a large
quantity of shad-eggs at the station at South Hadley Falls, Mass., on
the Connecticut River. Those chosen for the voyage were very carefully
selected, all light eggs :floating to the surface were allowed to float out of
the pan, and the manipulation in the impregnation of the eggs was very
carefully managed, and the ripe fish critically examined before eggs
or milt were taken.
About 400,000 impregnated eggs were placed in the cases; large boxes
were obtained in which the cases of eggs were packed. The method of
packing was to lay a bottom thickness of four or five inches of turners'
shavings, upon which the case rested. The same thickness was tamped
in around the side, and over the top was put a heavy layer of the shavings and lumps of ice.
The boxes were put into the baggage-car on the morning of the 17th
and arrived at New York on same day. They were moved to the
steamer Donau in a light-spring wagon, and put on board about 1 p. m.
The place afforded by the officers of the steamer was the middle hatchway, which had been fitted up between decks into a commodious room.
Timber-posts had been put in strengthening the hatch-cover overhead,
and nine of the cans arranged by Mr. Green, each of about ten gallons'
capacity, were suspended by chains. A rubber hose led from each of
these to an air-chamber; into which the air was forced by an air forcepump, and through the hose distributed to each of the cans.
The cases of eggs were placed on the floor and the ice kept near by
in a small ice-chest.
The steamer left on the 17th. After getting under way, Mr. Welsher
and Mr. Green opened t1:te cases of eggs, and, to their dismay, perceived
that they had been injured during the transport~tion from the Connecticut River to the steamer.
No development seemed to take place at all in the eggs, and no fish
were hatched. The jolting of the baggage-car between Holyoke, Mass.,
and New York had evidently entirely destroyed the vitality of the eggs.
The following tables exhibit the physical observations, the number of
fish taken, and the number of fish put into the river at · the different
stations.
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()j shacl-halcliiug opf1'atio11s conducted at Camp Milner/ 1iea,1• Kinston, N. C., on the Neuse Rivei·, from .Apl'il 12, 1875, to May 8, 1875, on account of
·niied States Commission of JJ'ish and Fisheries, bl/ Welsher, .Mason, and Quinn.

c:.i.:i
~

0
Tempera•
Wind .
tureof1 - - : - - - - t - -- --:--- -1

bate.

IIour.

~

~i
. : I~~
~
., ~
0

Apr. H
14
14

15
15
15
16
lti
1G

17
17
17

18
18
18
19

19
19
20
20
20
2l
21
21

6 a. m ..
12m ·--·

6p. m ..

Ga.m ..
12 m ·-··
Ii p. ru ..
6 a . ID .•
12 m . ...
6p.m ..
Ga.m ..

12 m .. . .
6 p. m . .
6 a. m . .
12 m · ·- ·
6 p. m . .
6 a. m ..
12 m ... .
6p.m ..

6 a. m ..
12 m ....
6p.m ..
6a.m . .
12m . ...
(ip m ..

221
6 a. IU ••
22 12 ru . .. .
22

6 p.

UL .

611,, m ..
2:1 12 m .••.
23
Gp.m ..
!.M
6 a. m.
~•I 12m ...
21
Up, m .
!l:i
fill , 111

2.J

~:;•i:; 11~
II p.
111

111 ,.

45

60
58½
44¼
63
58½
54½
7L
59
35
62
44

32
38
35
2i3
46

50
52
68
66
44

38
41½

35
53t
50
411

50
50
4L

63
5:3
41½
:i i
4H

....~ I ~"'
Q

Cl)

~

~

Fish
taken.

0

.,
'O

..;
I>,

.!,I

w

.£

~

Seine hauled.

~-c

~

Cl)

--;

~

~

W. by S. Fresh . ·· C~ear · · · · · · · Cleal'ing 4½)nches
N.
. .. do ..•. Light clouds ... do .... H ~ncbes fa I
S.
Calm ...... do ..•........ do . . • . 3½ IBllhes fal1
S. E.
. . . do ....... do ......... . do .... 3 inches fall
N. W.
Fresh ... Few clouds .. do .... 1¾ inches fall
S. by W. Calm . . . Clear ......... . do . . . . I inch fall...
S. by W .... do .... Light clouds .. do... H inches fall
Fresh ... lfewclouds. Roily ... l½inchesfall
S.
S. W.
Gale .... Clear .......... do .... Stnndstill . . .
N.byE. Light ...... do ........... do .... liuchfall ...
N. W.
Fresh .. . ... do·····-· · ... do .... 1½ inches fall
N. W. . .. do ....... do .......... . do .... ½inch fall...
S. W.
l';ight . .... . do . . . . . . . . Clearing ...do _·... . .. .
W.
]resh ... Cloudy ......... do .... ¼mchfall...
\V.
. .. do ... . .. . do .. - . ....... do .. _. Standstill...
S. E.
Light . .. Clear .......... do .... ¼inch fall ...
54
W.
~'resh . . . ... do ........... do .... ¾i~ch fall...
55
L1~ht . .. . . . do ....... . ... do .... I½ rnches fall
S. E.
54
S. w.
...ao ... Cloudy . ....... . do .... 4 inches fall
55
W.
F!·esh . ..... do ......•.... do .... 3½inchesfal 1
56
N. E.
Light... .do ........... do ...... . do ... . .•..
54
~- E.
Fresh . .. Raining.... Roily... 7 i1;1ches fall.
54
N. E.
. . . do ...... . do ........... do .... 3½ rnches fal t
54
.. . ..... Calm ... Clondy ......... do .... 3 inches fall
53
N. E.
G entle . . ... do ........... do . . . . 6 inches fall
54
N.
. .. do .... Ulear .......... do... 2 inches fall
54
. ... .. .... Ualm ...... do--····· · ... do .... l ½inchesfall
53
E.
G entle .. Cloudy ......... do . : . . 3½inch es fall
53
E.
Fresh ...... do ..•........ do .... 1 ~nch f~ll.. .
5:3
N. E.
Gentle . . .. . <lo .•........ . do . . . . ½rnch rise ..
53 . . . . . . . . . . Calm . . . Clear . . . . . . . Muudy.. 1 illch rise ..
54
Fresh . . .... do ........ . .. do .... 3 inches rise
51
·w.
Gale . _.. Cloudy ........ . do . . . . 2 inches rise
53
N. w.
Strong . . Closr ....... .. . do .... 4 incbesrise
5J
N. W.
G llnLlo . . . do ........ Roily .•• 2 inches rise.
r.:1 .. . . . . . . . Ualtn . . . Cloudy . . .. .. .. . do . • . . lt inches rise

,v.

.,

'd

.,al
di
.,~
~

al

al

~

t:d

t;r.j

j

~

,.0
0

R

~

Remarks.

t:d

"'~

.,s

~

0

4

6

I.••. I None . I Mr. Tilghman's seine ni use.

5

8

I.••. I.• do ... I A few drops of rain at 11.30 a. m.

}
6.30a. m. to6.00p. m.

8

}
7.00a.m.to6.30p.m.

l

4

ooam to400p ~
7· m · ·
·
·< 7
·
6
} 10.00 a. m. to 12.30 l
}) m
5 2
. '
~
9.00a. m. to7.30p. m. 1 12

l
i
I
I
~

~ I 38
<

7

~

I-!

00
00

~

t:d

0
2 1.... 1.... l.. do ... / Ground covered with snow.
17

I .••. I.••. I.. do

... I

{

Sprinkle of rain at 8.30 a. m
The second seine, Mr. Sim
mons', commences fishing.

1i I} --1 ..•• 1.. do ...

Hauled in the night.

1-tj

1-tj
I-!

00

~

z>
t;j
1-tj

7.00a. m. to6.00p.m.l 14

1-1

• • • , • • • • I•

.do ... 1 2 seines hauled.

00
~
t_:,:j

6

I . • • • 1 . • • • 1 ••

do ...

t::d

I-!

t_:,:j

7.00a.m. to7.00p. m. 15 I 10 1.... 1.... l.. do .. . I Hanledatnight.
.

0
~

0

~I} ··I· •··l··do ···/• Seine hauled 5 times at night.

6.00a. m. to7.00p, m. 27 I 31

i

a

I-!

10 I .... I.••. l.. do ...

7.00a.m.to6.30p.m. 34 I 17 I ..•. I.••. I.. do ...
7.oo a. m. to 6.30 p.
m.

"'O
0

1-tj

far }30a.times
from 8.30 i
m. to 6 p. m. 5

59
59
59t
57i
59½
60
59
59
58½
58
57
56
55
54
55
53

I Ripe
fish.

~r,.;
I>

A

.,

0

Condition of-·-·---- -

+<

, • • • • • 1• • • • 1 • ••

-1 ••• • , ••• • , •• do

... I Sunday; did not fish.

rn

26

26
26
27
27
27
28

28
28
29
29
29
30
30
30
May 1
1
1
2
2
2
3

3
3
4
4
4
5
5
5
6
6
6
7
7
7

6a. m ..
12m ....
6p.m-..
6 a. ru ..
12m ....
6p.m ..
6a.m ..
12m .. ..
6 p.m ..
6a. m ..
12m ....
6p.m ..
6a.m ..
12 m ....
6p. m ..
6a. m ..
12m ....
6p. m ..
6a.m . .
12 Ill ••••
6p.m ..
6a.m ..
12 m ....
6p.m ..
6a. Ill ..
12m . .. .
6p. m ..
6a. m ..
12 m ....
6p.m ..
6a.m ..
12 m ....
6p.m ..
6a.m ..
12 m ....
6p.m ..

391

64½
60

co

54 ••.•••.•••... do . . . . Clear ..•....... do . • . . 3½ inches rise
S. W.
Gentle .... . do·····-·· . .. do .... 2~nche~rise.
55½
N.
Fresh... Cloudy ......... do . . . . 1 rnch nse .. .
55i

57

68

58

66

59
59

67
55½
55
45
69

58
58

65
74
70

58
59
59
60
61½
63
63
63
64

64

64

68

61
61

64
65
65
65
65
65

66

65

60

65

44

64
6!'i

64
58

80
77

63
48
68

70
58½
57
74½
66

53
70
61

65
65
65
65
65
65
65

.:Y. E.
E.
S. E.
... ....
N. W.

I

7.30a.m.to0.30p.m.! 20

1

15

l • • • • l • • • • I • • • • • •••

Gentle ..... do ........... do . . . . 2 inches rise.
Fresh... Rained ........ do .... ½inch rise... G.00 a. m. to 6.30 p. m. 5 I 13
. .. do . . . . Cloudy ........ . do . . . . 8tandstill .. .
Calm ...... do ........... do . . • . 1½ inches fall
FrAsh ...... do ........... do .... 2inchesfall. 600a.m.to6.00p.m. 4
7 J • • • • l • • • • I • • • • • • • • Thunder.storm 10 a. m_
N.
. .. do .... Clear .. .••••.. . do .... 3 inches fall
. . . .. . Calm ...... do ..• , ...... do .... 7 inches fall
S. E.
Light ...... do ........... do . . . . 4 inches fall. 4.30 a. m. to 5.00 p. ru. 2
2 l • • • • l • • • • I • • • • • • • • 2 seines hauled.
S.
Strong ..... do ........... do ....... do ...... .
s.
Calm .... .. do ........... do .•.. 6 inches fall
W.
Strong ..... do ..•........ do .... 2inchesfaU. 7.00a.m.to5.00p.m
11 ,. •••I••• • I · • • • • • • •
S. W.
Gentle .. . . . do ...•....... do .•.. 1 inch fall ...
s.
. .. do ..•. Ha7,y .......... do .... 1 inch rise . ·
S.
Strong ..... do .........•. do . .. . I½ inches rise 6.00 a. m. to 12 m ... 3
3 , .... , .... , ..•.....
S.
. .. do . . . . Cloudy ........ do . . . . 2 inches rise
S. W.
Gentle.. Clear . . . • • • • Muddy. . 3 inches riso
....•... , .... , .... , .... , .... , ........ , { se;:;:t. thunder•storm in the
N. W. . .. do ....... do ••.•....... do •... 2 ~nches r~se
N. W.
Calm ...... do ........... do .... 3 mches nse
.. ...... ... do ...... do ..•........ do .... 3pnches rise ~
S.E.
Gontle .. ... do ........... do . .. . l½inchesrise 9.00a.m.to7.00p.ml 11
7 l••••l••• • I••••••••
S. E.
Strong.. Hazy .......... do .... 1 inch riso ..
S.
Gentle. . Raining ........ do .•.. 2! inches rise }
N. W.
Fresh... Hazy .......... do . • . . 1 inch 1ise . . 7.00 a. m. to 6.00 p. ml 13 10 I... . I. ... I ........ I f 51 shad exami?ed at More's fl.sh~
ery; none ripe.
W.
Gentle .. Cloudy ........ do ........ do ...... .
N. E.- . • do . . . . Clear .......... do . . . . Standstill .. . ~
S. E.
. .. do ....... do ..•..••. Roily ... t inch fall...
. ..•.. do
3
4 1••••1••••1••••••••
S.
Fresh . .. Cloudy ........ do ..... , •. do ...... .
S.
Gentle ..... do .. ......... do . . . . 2-½ inches fall }
S. W. . .. do . . . . . . do ..•......•. do . • . . 1½inch fall. . 6.00 a. m. to 5.00 p. m 4
4 1••• • 1 • • • • 1 • • • • , . • • •
....... Calm ... Clear ....•..... do .... 2 inches fall .
W.
Gentle ..... do . • . . . . • . Clearing 3 inches fall. }
W.
. .. do ....... do ...•.....•. do .... Hinch fall .. 6.00a.m.to6.00p.m 3
6 l••••l••••I••••••••
N. E.
. .. do ..•.... do ......•.... do .... 1 inch fall ...

1

l
l
i
I

257 1214

Totals

* No ripe fish obtained at this station.

I 14 I.•.. I..•..... I Number of shad examined, 522.

~t<:l
1-d.
~

0

~

f;

· 1-3
~

0

rz
t>

~

tj

Si
~
~

t:,j

C:
1-3
H

0

z
0

~

1--3

~

trj
00

P:l
t>

!:l
~

)4:::.,
i,-
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Record of shad-hatohi11g operations conducted at Free Stone Point, Va., on the Potomac Rii•e,•, from May 15, 1875, to May 25, 1875, on account of United
States Co11miission of F-ish and Fisheries, by Jonathan Mason.
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SLrong Cloudy .. do ... 4.00 p. m ... 11.10 p. m .. 11.30 p. m.. 100
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17
6p.m .. 57
64
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184 10
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32 .•....•..........•••..... 103,500
21 12m ..•. 7d
72
4 ripe fish; egg~ all dead.
21
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Rcco1'll of sha<l-ltatelti11g operations conc1uctcd at Jackson City, Va., on the Potomac River, from May 18, 1875, to ,June 5, 1875, on account of United StateB
Commission of Fisheries, by H. IV. Wel11her.
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2
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6 a. m ..
12 m .•..
6p.m ..
6 a.m ..
12 m . ...
6p.m ..
6 a. ID ••
12 m ... .
6 p.m ..
6a.m ..
12 m ....
6p.m . .
6a. m ..
12 m ... .
6p.m ..
6 a.m ..
12 m .••.
6p.m ..
6 a. Ill •.
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77
74
59
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71
67
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62
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69
68
68
79
78
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66
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76
69
78
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75
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78
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N.N.W. Strol)g .. Clear ...... do.... 3.23 a. m
N.
. .. llo ...... do ....... do . . . . 3.51 p. m.
.••.. .•. Calm ...... do .••.... do ................
N.
Gentle .... . do . . . . Clear . . . 4.20 a. m .
N.
Calm ...... do ...... . do . .. . 4.48 p.1n
..•. . ..... . do ....... clo ....... do ........... . ....
. .... .. . . . . do ... .... do .... . .. do . .. . 5.15 a. m .
S.
G entle .... . do ....... do . . . . . . . . . . . .. . . .
S. S. E . Strong ..... do ....... do . . . . 5.42 p . m .

............ 4 haul~ 10.45 a. m.
3
13 ...•..
2
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•••••••••••• , .••••.••••
10.12 a.. m ............................•.....••.....•.....•.....•..........••.
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6
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1
2
00, 000 3 days ... .
. . . . .. . ... . . 5 hauls 11.45 a. m.
2
5 .••• .. . ••. . . .•.. .. . . • . . ......... .
11.09 a. m . . .....................................•.......................•..
11.37 p. m 6 hauls 12 p. m. ...
6
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2
6
150,000 ...... ..... .
. ..... ...... . ... . . ....... .... ..
3
5 .•••.. ............... . ..... .......
12.04 p. m . 5 hauls 12 m ....................•............................•..
. . . . . . . . . . . . 5 hauls 12 m .:. . . • .
6
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2
4
100, 000 ........... .
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S. E. . .. do . . ..... clo .••..•. do.... 7.29 p. m ............ . 6 hauls............
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6
125,000

* Washed out of

-~~ ~ •.·.·• :: :•.•.:::: •.: -•~ ••·•• •• : : : : :::: ::: • ••':'.'.. ~: -~-. :::: :: :::: :: : : : : : : :

boxes by gale of 29th.

I ,: ,: ,:

1, :::: : :

::: :: :: :: :

>
>
1-3

Q
H

0

I 1, o~ BOO

t Washed out by gale of 29th.
§ Eggs bad.
II Seine'' cut out".

t Gale washed out 150,000 eggs with fish somewhat formed, and 200,000 young fish just from eggs brought from Ferry Landing, Va.
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Record of shad-hatching operations com1ucted at Ferry Landing, Va., on the Potomac River,from May 21, 1875, to May 29, 1875, on account of United States
Cornrnission of Fish and Fisheries, by H. W. Welsher.
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[Soine 1,200 fathoms long; haulecl three times every 24 hours, once on the flood.ticle, twice on the ebb.tide.]
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S. W. .. . clo ... .... do ...•..... clo ... ... 7. 25 p. m
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.. ... . Calm ... ... do •...•.... do ..•.•. 8.06p.m.
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Strong .... . do .••...... do...... 8. 28 a. m.
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Gentle ..... do ...... ... do...... ..... .......
. . . . . . . . Calm ..... . do . . . . . . . .. do . . . . . . 8. 51 p. ill.
S. W. Gentle.. Cloudy ..•.... do . . . . . . . . . . . . . . . • . .
S. W. . .. do ... . Clear ........ do...... 9. 05 a. ID.
S.
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Eggs taken to.Jackson City station.

0

l

...~: ... ·c":i~:;::: ::.~~ :::::: :::~~ :::::: ·io:24·p:~: ·4:5a·ii:~:: 5

"'d
0

l

* Seine hauled once on the flood.tide, twice on the ebb.tide.

f 240,000 eggs taken to .Jackson City
t. station, Virginia.

0

zt_zj
~

0

~

~

H

00

P:l

z~
tJ

~

H

w

~
t_zj

~
t_zj

H

r,i

Record of shad-hatching operations conducted at Moxley Point; Md., on the Potornac Rive,·, f1·01n May 26, 1875, to June 7, 1875, on account of United Statea
Comrnission of Fish and Fisheries, by Jonathan Mason.
TeIDperatul'e of-

Date. I H•=· I
r..:

:;j
- -

I

-----1--

Wind.

I~~
~ al I ~ ci I
.!:!-~
A
.!!l__, _ _
::i~

~~

.µ...,

Condition of~

j

i:f'g

Tide.

A

i,.;

cD.S

iE:

I ~,.£ I
i,.;

Seine hauled.

Ripe

~=~~
"""~

.Cl

~

8
<I)

~
.:1·,il
H;
~.a<+-<
rn
~
---1---1---1----------------~

I

I

~
'o3

~

.S

! .
o-g

~

~

g
-;J]

~

1-3
t:q
Remarks.

"-t-o

§~

~~

--~-----·-----1-------------

May26 6a.m . 66
7L
N. Fresh . Hazy.. Clear ........... . 5.28a.m. 11.00a.m...........
3 , ........ , .......... , ......... . Two seines used.
26 12m ... 82
75
N. . .do ..... do ..... do ... 11.03 a. m.
-- · } 2.00 p. m. to 7.00 p. m
84
200,000
8
80
26 6p.m
72
N. Gentle .. do ..... do ........... .. 5..·5·2· -p.m.
27 6a.m
70
72
N. Fresh ... do ..... do . . . 1.28 a. m. 6.17 a. m. 3.00a. m. to 11.30 a. m 100
Eggs all dead.
27 12m . .. 78
77
E. . . do . . . Clear .... do ... 11.54 a. m.
Eggs small and of glassy appear•
50,000 ........
2
3.00 p. m. to 6.30 p. m
12
27 6 p. m
72
79
E. . .do ..... do ..... do ...... . ..... . 6:44
ance.
28 6a. m
67
69
E. Light ... do ..... do ... 12.22 a. m. 7.10 a. m. 3.00 a. m. to 8.00 a. m ,150
100,000
5
Bad eggs.
28
... · · · . .. . . . . .. . .. . . . . . .. .. . . . .. . . . . . .. . . .. .. . . .. . . .. .. . 7.00 p. ID. t-0 8.30 p. ID
2
28 12 ID . . . 80
78
E. Light . Clear.. Clear .. 12.50 p. m. . .. .. .. . .. 11.30 a. m............
6
1
Eggs all dead.
28 6 p. m
71
77
E. . .do ..... do ..... do . . . . . .. . .. . . . 7.39 p. m. 4.00 p. m. to 9.00 p. m 112
19
465,000
29 6a.m.
73
70
S . . . do ..... do ..... do ... 1.21a.m. 8.lOa.m. 5.00a.m.to8.00a.m
12 ...... ........... . . . . . . . . . . .
29 12 m ..
84
78
S. ..do ..... do ..... do .. . l.52p.m ......... ............ ................................... .......
. ..
1
29 6 p. m
75
78
N. Fresh. Cloudy Roily . .. . .. .. .. . 8.41 p. m . 5.00 p. m .... ... , ..
114
12
290,000
Thunder.storm 5 p. m.
30 6 a. m
62
70
N. Strong Clear .... do . . . 2.23 a. m. 9.12 a. m. 6.00 a. m. to 9.00 a. m
2 . .. . .. .. . . .. .. .. • . ........ . Gale of wind in the night.
30 12 m... 74
78
N. Fresh ... do ..... do ... 2.51 p. m ......... .. .... ................. . ................................ ..
30 6 p. m
74
74
N. ..do ..... do ... Clear ............ 9.40 p. m. 5.00p.m. tolO.OOp.m 132
13
275,000 ...... . .. .
3L 6 a. m
66
70
S.
Gentle .. do ..... do . .. 3.20 a. m . 10.09 a. m ............. ._......... . .. .. . . . . . .. . . . .. . . .. .. . 160,000 One seine "cut out" this morn'g.
3L 12 m... 80
79
N. Light ... do ..... do ............. . ..................................................... . ......... ..
31 6 p. m . 76
78
S. E. . . do ..... do ..... do . . . 3.48 p. m. 10.37 p. m. 8.00 p. m . . . • • . . . . . . 113
6
125, 000
25, 000
June 1 6a.m . 70
72 S.E. Gentle .. do ..... do ... 4.15a.m .............................................. ........ :.
50,000
1 12 m ... 81
80
S. E . . . do ..... do ..... do ............. ll.04p. m ........................................................ 1 Wind blew very hard and washed
1 6p.m. 75
81
S. E. Fresh . Hazy .... do ... 4.42p.m . ......... 9.00p.m ........... 130
6
120,000
232,500
soineoftheeggsoutoftheboxes.
2 6a.m . 71
73
S.E. Gentle... do .. .. . clo . .. 5.09a.m.ll.3ta.m. 9.00a.m ............
8 ........................... .
2 L2 m...
71
71
S. ..do ..... do ..... do ............. 11.58 p. m.................................... . ................... .
2 6 p. m . 71
74
S.
Fresh. Cloudy .. do ... 5.36 p. m. . ... .... .. 9.30 p. m....... .... 105
6
130,000
3 6 a. m.
63
70
S. E ... do ..... do ..... do ... 6.01 a. m. l2.25 a. m. }
3 12 m. ..
71
71
S. ..do ..... do ..... do ............. 12.50p. m. .. ..
220,000 Slight rain at 5 m.
3 6 p. m . 71
72
S. E ... do ... Hazy .... do ... 6.29 p. m ......... ..
4 6 a. m.
63
70
S. E. Gentle Clear .... do . . . 6.56 a. m. 1.18 a. m. }
4 12 m ...
78
81 N. E ... do ..... do ..... do ............. l.45p. m. . .. .
210,000
4 6p.ru.
73
79
S.E. Fresh .. . do ..... do ... 7.24p.m .......... .
5 6 a. m.
69
71
S. E. GP-ntle .. do ..... do ... 7.51 a. m. 2.13 a. m. }
5 12 m . . . 82
80
S. E. Fresh . Cloudy .. do . . . . . . . . . . . . . 2.39 p. m.
105 000 !~Thunder.storm; heavy wind from
5 6p.m
'
'l southwest at 5 p. m.
74
80 S.W... do ..... do.:. . . do .. . 8.18p.m .......... .
6 6 a. m
71
. 73
W. Gentle Hazy .... do . .. 8.47 a. m. 3.06 a. m.
6 12m ... 80
82
W . . . do ... Clear .... do ............. 3.33p.m . .
70,000
6 6 p. m . 82
84 ...... •Calm .... do ..... do ... 9.14 p. m ......... ..
7 6 a. m. 72
74
S. Fresh. Hazy .... do ... 9.42 a:m. 4.00 a. m.
.:.:.:.:..:.:.1.:.:.:.:..:...:..:..:.1.:..::.:.::.::.:..:1 110, 00~
Totals .................. ....... ............. ................. ..
......... ,1,085
79 IL, 755, 000 J l, 182, 500
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Recorcl of shad-hatching operations conducted at Soiith Hadley Falls, on the Connectfout River.from July 2, 1875, to July 30, 1875, on account of United Statea
Contmission of Fish and Fisheties, by C. C. Smith.
Temperature of-

Date.
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Ilour.
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- - - - - - - - o - -er.o ,1u!y 2
6 p. ro .. 80
76
2
2

I

3

3

I

6 n. m . .

12 m ...

3

6 p.m ..

4

Ga. m ..

4
4

l.? m . .• .
tip.m ..
ti a. Ill ••
12 m ... .
6p.m ..

5

5

5
6
6
6
7
7
7
8
&
8
!)
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9
10
10
10
11
11
1L
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~
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m
76
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w
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6a. m ..
12m .. .
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81
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6
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00
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6 p. ro.
Ga. m ..

l2 m ...

!l7

77
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m

77
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6p.m ..
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00
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Ill ..
lU •••

12
6 p.m ..
611.. m . .
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12 ill .••
6 p.m ..
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12 Ill . ••
6 p. m ..
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1:1
1:1
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00

77

6 a.

Up.m.

G n.
1:! 111
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Wind.
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Condition of-
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I

Light.... . Clear
... do .......... do
... do ......... do
... do .......... do
... do ...... . ... do
.. . do ...... . ... do

s.
s.
s.
s.
s.
s.
s.
s.
s.
s.

·.: : ~~ :::::: g~~1Y_·_: ::: ::::.

s.

N.W.
N.W.
N.W.

s.
s.
s.
s.
s.
s.

N.W.
N. \V.

N.W.

o"C

~a.,;

Cl)

~

me!)

1
1

l

700, 000

452,000

First haul...... . . . . .

.. do ..... . ... do ..................... . Second haul. . . . . . . .
do .•........ do ...................... . '.rl.linl haul...... . . . .

4
1
9
5
2

5 }
4
3
7 ~
10
0

18
8

4

l

1-:;j

I{

Ab sorp t·ion of h ea t b y roek s ea1'd. t o ~n•
·
crease heat of water faster than all' did.

Spawn poor.

a
0

rs:

~
~
~

0

ztrj.

I Lightning struck box.

~

0

1-:;j

652, 000
430, 000

384, 000
550, 000

1-:;j

I Spawn of 8th injured by roily water.

~

00

~

z>ti

~
~

None .............. •····· ................. .
13
1
1
19

0

158• OOO

I

First haul. . . .. • • . . . .
Second hanl... .. . . . .
Third haul. . . . . . . . . .
First haul...........
Second haul. . . . . . . . .
'l'hinl l1aul..... .. . . .

~

00
00

1
1
1

~

1-:3

92, 000
800 000
'

~
trj

0

bl)

-~~11(~~: :ttr~~~~~~~:

Light ......... do .............. do ..... .
... do .......... do .............. clo ..... .
... do .......... do .............. clo ..... .
... do .......... do ............. . do ..... .
.. . do .......... do ......•....... do ..... .
.. . do ...... Ligbtshower .............. .
.. . do .•.•.. Ulear ...................... .

Remarks.

ril

. . . . . . . . • . . Clear ... .
.......... . ... do ..... .
.............. do ..... .
.......... .. .. do ..... .
............. . do ..... .
.............. do .•....

-~dl.~i-~~- .:::~~ ::::::::::: :::i~ ::::::
... do .......... do .............. do ..... .

I

b.O

Cl)

~
f.4
1--1

First haul. . . . . . • . . .
8
16 ~
s,e~~nd haul . . . . . . .
6
20
'Ihi1 cl haul..........
1
O
First haul
. . .. . .. :
109
24
Second
haul. .....•...
20
Third haul..........
9
10
First haul...........
12
51 ~
Ser:oncl haul. . . . . . . . .
5
12
Third haul. .................... .
First
haul.
..
.
.
.
..
.
.
.
12
4 }
:~;l;~r;)~~ Sec_ond haul. . . . . . . . .
10
6
. . . do . . . . . . Hard shower 3 Roily ..... Thud haul..........
6
4
to 8 p. m.
Fi rat haul...........
24
35
? .l!~r_::::: Second haul.........
5
Sil
Shifting . H 'd sh 'w'r 4 p. m Very roily. Third haul...... . . . .
4
1
Li~bt.. .. Clear .............. do .•••.. First haul...........
25
54
... do .......... do .............. do ..... . Se~ond haul...... . . .
~
0
. . . do ..... . .... do ............. do ..... . Th1rd haul..........
3
2
... do ..... .. ... do .............. do ..... . First haul...........
14
18
.. . do .......... do .............. do ..... . Se~ond haul.........
~
24
... do ..... .. ... do .............. do .... .. Third haul..........
0
.. . clo .......... do ............. do ..... . First haul...........
14
8
. . do . . . . . . . ... do . . . . . . . . . . . Clearing .. Second haul.........
6
11
. . . do ...... . .. do .......... . ... do ..... . Third haul..........
2
5
. . . do ...... . ... do . . ... .. . . . Clear .... . First haul....... . . . .
16
22
.. . do ..... . ... do ....•......... do ..... . Second haul...... . . .
!l
18
.. . do ......... do ............. do .•.... Third haul...... . ..
5
1

s.
s.
s.
s.
s.
s.
s.
s.
s.
s.
s.

s.
s.
s.
s.

~
"'
~

j

,:J•

.,;

.,i::.

1:1

Ripe fish.
Seine hauled.

~

00

00

~

trj

236,000
335, 000
276, 000

~

;j

rn

15
15

15
Iii
16
lti
17

17
17

18
18
18
19

rn

19

20
20
20
21
21
21
22
2-2
22
23
23
23
24
24
24
25
25
25
26
26
26
27
27
27
28
28
28
29
29
29
30
30
30

6 a. 1,1. .
12m ...
6p. m ..
6 a. ru . .
l:1m ... .
6 p.m ..
Ila. m ..
12 m ...

6 p.m ..
6 a. m .
12m ....
6p.m ..
6a.m . .
12m . ...
6p.m ..
6a.m ..
12m ... .
6p.m ..
6 a. Ill ..
12m ... .
6p.m.
6a.m ..
12 Ul •••.
6p.m ..
6a. m.
12 m ....
6p.m . .
6a. 111 •.
12 ID ••• .

6p. Ill ..
6a. m ..
12m ...
6p.m ..
6a.m ..
12m ...
6p.m ..
6a. m ..
12m ....
6p.m ..
6a.m ..
12m ....
6 p. Ul ..
6a.m ..
12m . ...
6p.m ..
6 a. m ..
12 Ill .. •
6 p.m ..

80
9H
8:1
70
72
87
65
72
86
6'2
62
60
64
85
81
55
80
72

65
89
7Z

64
86
76
76
7..1
6(i
6d
d5
71
O:!
98

82
G4
88
7il

72
9l/

79
'l'::}
7!)

79
78
7d
76
77

7d
76
75
76

74
75
72
72
75

n

73
7ti
76
76
77

77

~6
75
74
72
7ti
76
74
75
76
76
7u
76
75
75
7ti
76

84
66
83
72
69

76

7ti
76

l:ll

76

72

76

71
SJ

73

76

7!)
76

s.
s.
s.

N.W.
N.W.
N.W.
N.W.
N.W.
N.W.
N.E.
N.E.
N.E.
N.W.
N.W.
N.W.

s.

s.
S. W.
s. w.
s.w.
s.
s.
s.
s.

N.E.
N.E.
N.E.
N.W.
N.W.
N.W.
N.W.
N.W.
N.W.
~.E
E.

s.

S.E.

N.W.
N. \V.

~J~ :::::.:::J~ :::::.:::::: :::~::::::::

250,000

l'-

:: :i~ :::: :: .~~~n/: :::: :: : : : : . ::: : : : : : : : . ~~·c·~~~.~~~~::::: ::: ..... ~ ..... ~. 5 150,000

J

:~i!t:::: ~:l~i~ ::::::::::: : ::::::::::.

S.E.

s.
s.

1~ ... ~~.}
11
*15 (

~~~~~~~~~~::::::::: ... ~~ .... ~~. ~

:J~ :::::: .~:!(\::::::: ·::::::::::: .~~~.~.~~~~~i: : : : : :::t .~-~~.}
. .. do
. .. do
.. do
... do
. .. do
. .. do

... . ..... do ............ Clear .. ...
......... do .••.••.••••.... do . . . . . .
......... do ............... do ......
...•. . Cloudy .... •....... do ......
......... do .• : ..•........ do ..... .
......... do ............... du ..... .

Firsthaul8p.m ....
7
6}
Second haul.. . . . . . . . . . . . . .
4
Third haul 10 30 p. m .•• ••..••••.
F rst haul...........
3
4 }
Sec.ond haul.........
1
8
Thin! haul..........
1
6

M:. .A.. Green tookspawnforGerma~ trip,

selecting tho best spawn, eveil throw.
ingofflightspawn from a good spawner.

~

t_,:j

130,000

"t1

310,000

0

p:J

47, 000

Only one good male.

~

0

~

1--3
.,...

93,000

0

.z

:::j~ :::::: :::~~.:::::::::::·. ::j~ :::::: f~~~~~I1~;1~i::::::::: .... ~ . ....~. l

125,ooo

4 ~
3
12
13 (

280,000

~

132,000

t::1
H
rn

Strong .... Sllower ..•........ do . .....
Light ..... Clear .............. do ......
. .. do ......... do ...... ... ...... do ......
. .. do . . .. .. ... do ....... . ...... do . . . . . .
Moderate. Rain............ Roily .. . .

Tll1nl haul... . . .. . .
First baul. _.. . .....
Secondh:ml........
Third haul..........
First haul.......... .

l
2

8

1

4
3

5

:::~~ :::::: ::.~~ :::::::::::: :J~ ::::: i'~~i<\i~~t::::::::· :::::: :::::: 5

:J~ :::::: :::::::::::::::::: :tiL::: ~~~~~.~?~~~:: : : : : :~: .... ~. ~ ··········

t~t::::: .~:~r:::::::::::: ::t::::: ::::::::::::::::::::.::::: :::::: ~-·········
~
::::::: :: ::: I:?~g~·~~~:~: ~:: : ·1:::::: :::::·
~
First llaul..... . • • . . .
Ii
Secoud haul.........
4
Third haul..........
1
First haul.. •... : ......••..
Secoucl haul . . . . • . . .
3
TbirLI haul . . • . . . . . .
4
Firs t lrnul..... . . . . . .
4
Second baul. . • • • . . . .
2

N.E.

s.
s.

ii~~\~Xif::::::::

Moderate. Cloudy.......... . .. . . . . .. . . . F irst haul..........

1

10·

}

s
t:d

~
H

0

.z
0

!'%j

54,000

1~

~

187, uOO

'"3

No good milt.

}

70,000

1--3
p:l
t_zj
00

~

:::: : : ::: : : ·. I ttf~rt ~~.i~.::::::

~

Totals ............. ... ... . ..... . ....... . ................ : .............................. . ............
*Extra good.

tNot good.

- - ·•- -•- - - -

I

374

I

653 I 6,893, 000

tSpent.
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XVIII.-*REPORT OF THE TRIANA TRIP.
BY

J, W.

MILNER,

DEAR Sm: I have the honor to report, with reference to the expedition among the fisheries of the Potomac and Patuxent Rivers, that we
went on board the steam-tug Triana at 10 a. m. Tuesday, April 27. Our
party consisted of Mr. T. B. Ferguson, commissioner of Maryland; Dr.
W. B.Robertson and Mr. Alexander Moseley, commissioners of the State
of Virginia; Dr. Pearson Chapman, of Baltimore, whose intimate
knowledge of the fisheries of the Potomac afforded us valuable aid; and
Mr. G. Brown Goode, of the Smithsonian Institution. The three latter
gentlemen left the steamer on the second day out, at Quantico, Va.
We visited two localities on the Potomac River the first day; Gut
Landing, Md., fished by W. M. Elliott, being the first. This gentleman complained severely of the decrease of fish, and attributed it
largely to the drift-nets which have thronged the river for seasons past.
Re said that the season was unusual in the marked decrease of herring.
We remained at this fisher,y an hour or more, conversing with the proprietor and examining the species of fishes taken in the net. Very many
male Rock-fish (Roccu,s lineatus), measuring from 12 to 18 inches, were
found to be ripe, but no ripe females were obtained.
We next proceeded to Chapman's Point Fishery, Md., where a seine
haul was made during a rain-storm. Besides shad and the two kinds of
herring, constituting the bulk of the food-fishes there, we found, in the
net, Rock-fish, White perch (Morone Americana); Yellow per'c h (Perea
flavescens); Sun-fish (Pomotis aureus); the Gizzard shad (Dorosoma
cepedianum); the Catfish (A.miurus albidus); the Bull-head (A.miurus
atrarius); the Mullet sucker (Ptychostomus aureolu.s); and in addition
twelve species, of forms too small to be marketable, and of which we
* The work of shad-propagation for the Potomac, inaugurated in 1873, was only
moderately successful that year, as the station at Jackson City, Va., was the only one
, employed. In view of the proposed increase in the number of hatching-stations, it
became necessary to obtain a more intimate knowledge of the fishing-grounds, and by
the kindness of the Secretary of the Navy the steam-tug Triana was placed at my disposal for a trip down the river under the direction of Mr. Milner. 'fhe commissioners
of Virginia and Maryland were invited to be of the party, 3:s being directly intereste<l
in the results; Dr. Pearson Chapman, of Baltimore, because of his knowledge of the
fishery-interests of the river and their history; and Mr. G. Brown Goode, of the Srnitllsonian Institution, because of his familiarity with the species inhabiting the rivers
and brackish waters of the Atlantic coast both south and north.-S. F. BAIRD.
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obtaine<l a supply of specimens and preserved them in a1cohol. We were
hospitably entertained for the night at Mr. Uhapman's house.
We went again on board in the morning and proceeded down ihe
riYer to Stony Point, Va., before landing. The large seine, belonging to
the Gibson heirs, is worked here. This is over 1,600 fathoms, or 9,600
feet, in length, and _the linear extent of seine and lines is nearly five
miles. A steam-engine is employed at either end, one of fourteen horsepower an<l one of eight. But two hauls are made in twenty-four hours,
one on each ebb of tide. The haul which should have come on shore
while we were there was prRvented by the stubborn churlishness of the
captain of a, little vessel, who anchored within the circuit of the seine
while it was being laid down, and refused to move his vessel out of the
way, though Gibson proposed to send Lis men on board to lift the anchor.
Calculating the time lost by eighty men, the Jost trip of the tug chart,ered for the season, and the sustenance of the men during the lost
time, which is by no means the whole outla.y, the amount would be
about $83.
Mr. Ferguson and I crossed over to High Point, Va., one of the larger
fisherieA, where we found the ordinary 1,000 fathoms seine managed
with one eight horse-power engine. Proceeding to the Occoquan-Bay
t-lide of the point, we examined the shores, hoping to find a locality, sheltered from the winds and sea, tuat might answer as a shad-batching
station. We found a corn, landlocked from all points save southwest.
From this direction the wind had a sweep of the entire width of the
Potomac for fifteen miles, and the bars near by, that might cut off tlw
action of the waves, were not shoal enough to prevent a sea sufficient to
affect our batching-boxes.
We returned to the steamer with additions to our collections, and
st<'amed for Quantico, Va. Mr. Goode, Mr. Moseley, and Dr. Chapman
left us at thh; point. We came to anchor for tl.ie uigbt off Blackistone
J1.;land.
On the morning of tlJe 29th we were early under way, and entered
Cl.J.esaveake Bay, keeping close along the west shore. The Maryland
State steamer "Lela" was seen near the month. At Mr. Fergu ·on' ·
reque t, tile cnptaiu consented that we should obtain a pilot for the
Patnxent from the oyster police boat, a suort distance up tbe river.
\Ve found the State oy. ter-boa.t at Drum Point, some di tance up the
Patuxent Bay, and took on board 0,1ptain Forrest, who was to pilot u
to the head of uavi rration at Bristol, if the draugllt of our steamer woul<l
permit her to a c n<l o far.
At tbe low rend of the river, numerous oyster-dredging chooner
were ·e n, occa ion all of con:iderable ize. They were all bu, ily eng,1ged, a it wa' near the eud of the sea on. The law prohibiting takinrr
oy ' ter ' after pril O, the ntire fleet had to make their cargoe by th
1iext night, when th
would all et ail for marl et.
.A. w go high r ur th rh· r, no dredger were een, the tong -men
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in small boats replacing them on the oyster-beds. An eastern schooner
was buying their cargoes at one point, and a large fleet of the "tongsmen" had gathered around. her, some of them alongside, transferring
their stock of oysters to her hold, and others lying anchored near by
awaiting their turn.
Our pilot carried us through the narrow passage of the Benedict
Shoals without stopping. The channel at this point bas 13 feet of
water, but is very narrow and flanked 011 each side by a shoal with
only 7 feet soundings. Opposite Northampton we ran aground in the
mud, but soon got off. The lead was thrown continually during the
afternoon. The navigation was difficult for a steamer drawing nearly
10 feet, and we were ag_round several ,times, and at last gave up the
attempt to reach Bristol, and tied up to a fishing-dock on the west shore
known as "Half Pone."
Seine-fishing shores were seen at numerous points along the river,
but we learned that fishing was stopped as soon as hot weather set in.
No communication by railroad is available for the shores, and the use
of ice for shipping by steamer has not been introduced.
The boat was lowered and Mr. Ferguson and I started for Bristol.
The men raised a sail, as the wind was fair, but even with a small boat
we soo~ ran aground. We reached Bristol after a half-hour's sail. Mr.
Oren Chase, with an assistant, was there in charge of the Maryland shadbatching station, just organized by Mr. Ferguson. About 50,000 shadeggs were in the boxes, but the temperature was 48° and the eggs were
in bad condition. A seine-haul was made before we left, but no ripe
fish. were taken. But little success was looked for until the water became warmer.
It was very dark, and blowing bard, when we started to return, and
we were soon lost in the shoals and mud-lumps; and the men pulled
back and forth for two hours before we reached the steamer. We were
early on our way on the 30th, and passed the shoals quite successful1y
on our return, though we were aground once. We steamed into the Potomac and came to anchor for the night at Nanjemoy Stores.
A.t Freestone Landing, Va., May 1, a little after 8 a. m., Captain
Cook, Dr. Robertson, Mr. Ferguson, Mr. Gee, and I landed at the
fishery. On the southwest side of the peninsula on which the landing
is we selected a site foe a station. A cove formed by an arm of land
extending into Powell's Creek was sheltered from nearly all directions ;
it was sufficiently near the fishery to take advantage of all the hauls,
and the proprietors expressed their willingness to afford us spawners, as
iu fact did many of the fishery-proprietors at other points.
Another locality which would be quite favorable is the vicinity of
Fort Washington, where the Piscataway Creek .flows into the Potomac.·
Gnnsen Cove and Doag Creek, on the Virginia Eiide, also afford sheltered places for stations.
At Alexandria Dr. Robertson returned to Richmond by rail
~F

•
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The Triana reached the navy-yard a little after 4 p. m., having been
away about four days and six hours.
Throughout the Potomac waters, although examining the shad continually, no ripe ones were found. The Patuxent-shad eggs which bad
been obtained at Bristol were suffering from the low temperature of
the water, and will fail to come to maturity; so that it is evident that
it would be premature to begin shad-hatching operations at present,
though a week may make a change in the aspect of things.
We gathered a good deal of valuable information with reference to the
.fisheries. A list of the fishing-shores, from Point Lookout northward, is
given herewith, and the seines in operation this season.
The quantity of shad and alewives (herring, as they are called here,
Pomolobus pseudoharengus), is said to be far below that of any preceding
year. The larger seine-proprietors insist that they are losing money
daily, which is probably the case as their outlay is very large.
The early abundance of fishes in the river is fresh in the memory of
the older residents on the Potomac, and is but the repetition of the
history of the early times on many of the Atlantic rivers.
Mr. Chapman recollects the time when the seine-hauls on the shore
piled the herring up from the water's edge 12 or 15 feet landward.
The men walked or waded knee-deep among them, thrusting in their
arms to find and select out the shad, and allowed the herring to float
off at high tiue. In Mr. Chapman's words, "This reckless, destructi"\e
policy has brought its results, and this year the fishery-owners have to
bewail the Rcarcity of herring," which they would be very glad to have
in abundance.
In the *Gazetteer of Virginia, published in 1835, is the statement,
referring to "the immense fisheries of the Potomac," that "the number of shad frequently obtained at a haul is 4,000 and upward, and of
herrings from 100,000 to 300,000. In the spring of 1832 there were
taken in one seine, at one draught, a few more than 950,000, accurately
counted." * * * * "The lowest prices at which these fish sell when
just taken are 25 cents per thousand for herrings, and $1.50 per hunrlred
for shad, but they generally bring higher prices, often $1.50 per
thou and for the former, and from $3 to $4 per hundred for the latter.
In the height of the season, a single shad, weighing from 6 to 8 pound
is old in the markets of the District for 6 cents. Herrings, howe,er,
are ometime taken so plentifully that they are given away or hauled
on the land as manure for want of purchasers. Some idea may b
formed of th importance of the e fisheries from the following statemen =
15

•A
w and Compr hen 1ve Gaz tteer of Virginia and the District of Columbi
containing
c. " • * By Jo eph :M artin. To which is added, &c. *
barlott
ill . Publi hed by Jo eph Martin. Moseley & Tompkin , Printers, 1• -.
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Number of men to navigate these vessels.. . . . . . . . . . . . . . .
1, 350
Number of shad taken in good season, which lasts only
about six weeks ................................... ~. 22, 500, 000
Number of herrings under similar circumstances .......... 750,000,000
Quantity of salt required to cure the fish, bushels.. . . . . . .
995, 000
Number of barrels to contain the fish . . . . • • . . . . . . . . . . . . . .
995,000
"The Potomac River can boast of the largest shad-fisheries in the
United States. The advantages of the herring-fisheries she divides
with some other rivers of the South, but it is equaled by none unles8 it
be the Susquehanna."
The abundance of the rock-fish and its large size are also referred to.
The record of a seine-haul is given at Sycamore Landing about 1827,
where 450 were taken, averaging 60 pounds each.
The same writer refers also to the sturgeon abounding in the Potomac
as far up as the foot of the first falls. A peculiar form of tackle thought
to l>e used only on this river for taking sturgeon is described.
In Fl~et's Journal, first printed in 1871, the following entry was made,
under date of June 25, 1632 : " We came to an anchor two leagues short_
of the falls, [falls of the Potomac.] This place without all question is
the most pleasant and healthful place in all this country, and most convenient for habitation; the air temperate in s'ummer, and not violent in
winter. It abounds with all manner of fish. The Indian in one night
· commonly will catch thirty sturgeons in a place wbe1.1e the river is not
twelve fathoms broad."
The statistics for the years 1874 and 1875 will afford an interesting
comparison with the foregoing. The seine-fisheries of the Potomac,
from Matthias Point northward. numbered about thirty-three seines during the shad-season of 1874. Since the time the Gazetteer was compiled,
however, the drift-nets have come into the river and capture a great
many shad which would otherwise find their way to the seines. A few
pound-nets also have been established, and come in for a small share of
the fish. Still, withal, the fishing enterprise must be considered as much
diminished since the record given in the Gazetteer.
The nets in operation during shad-fishing of 1874 were at the following shores:
Virginia: Oaywood's, Windmill Point, Tumps, Gum, Arkendale, ,Clifton, Freestone Point, Stony Point, High Point, White House, Ferry
Landing, Jackson City.
Maryland: Maryland Point, Budd's Ferry, Stump Neck, Chapman's
Point, Pamunkey, Gut Landing, Greenway, Bryant's Point, Moxley
Point, Kent, Stick Landing.
The total for the Alexandria, Washington, and Georgetown mark,ets
for Potomac fish, as taken from the report of Mr. C. Ludington, inspector of marine product,s for the Washington board of health, is 1,051,587
shad; 15,006,940 herring; 340,387 hickory-jacks (Pomolobus mediocris);
610,791 bunches fish; and 1,650 sturgeon.
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In 1875 there were seine-fisheries atVi-rginia: White Point; Ca_ywood's or Foul k's Shore, fished by Joseph
Caywood; Windmill Point, fished by Conrad Faunce; Tnmp's, by a man
from Baltimore; Gum Bar, fished by Jerry Robbs; Arkendale, fished by
Joseph Besley; Clifton, fished by Withers Wallf:r & Montacure; Freestone Point, fished by Jacob Faunce; Deep Hole, fished by .McCuing
& Ticer; Sandy Point, fished by D. G. Henderson; High Point, tislied
by John Gibson heirs; Stony Point, fished by same; Ccate's Point,
fished by Tucker & Hall; Cornfield or Barn Landing, i:isbetl by J.
Haiser; Gunzton Hall or Tick Landing, fished by Jackson Haiser;
I1~erry Landing, (formerly owned by General Washington,) William
Knight; Dangerfield Isiand, (a small seine;) Jackson City, fished by
John Gibson heirs. Total, 18.
Maryland: Maryland Point, fished by Price Green; Budd's Ferry,
- by Cunningham ; Stumpneck, by same; Rum Point, small seine; ·Chapman's Point, John H. Chapman, esq.; Pamunkey Point, S. H. Barrow;
Government Landing, WiJliam H. Elliott; Green Ways, Moore, Smith
& Co.; Bryan's Point, Conrad Faunce; Moxley's Point, J. H. Skidmore;
Meadow Bars, a small seine; Tent Landing, James Guy; Sandy Bar,
Jerry Robbs. Total, 13.
District of Columbia: Berry's Landing, McKewen; Stick Landing,
Miller; Giesboro, Luckett. Total, 3.
Of pound-nets there were:
Nanjemoy Reach, 2 pound-nets, Rainer; season, two months in spring,
three months in fall: 4 pound-nets, Lomax; season, two months in spring,
three months in fall.
Uurriomen, Va., 2 pound-nets, Reed; season, two months in spring,
three months in fall.
Freestone Point, Va., 2 pound-nets, Stewart;, season. two month~;
taken up before season was over.
Georgetown Channel, 1 pound-net, FroRt; season, two months in spring.
Georgetown Channel, 1 pound-net, Jenkins; season, two months in
spring.
Total, 12.
It is difficult to get at the number of drift-nets* and ·boats accurately.
Many of them fi h regularly and continually, and many others are ,·ers
irregul, rand tran ient in their work, :fishing when a little ready money
j n eded, when a few fi h are wanted for the table, or from caprice.
On the 27th, between Washington and Pobick Ba,r, Mr. Goode
counted 33 boat fi bing. A it wa' during a continual cold rain it did
not repr nt a all what would ordinarily llave been engaged.
The total of th had- a on fi bing on the Potomac for 1875 i 33
ein , , 12 pound-n t , and a Jarrre number of drift or gill net uot
counted.
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The following comparative table of inspections for the Washington
markets during the _years 1873, 1874, and 1875, is taken from Mr. 0. Ludington's comparative statement of the inspection of marine products for
these years :
Comparative table of inspect-ions of joQd-fishes* in the Washington market for the years 1873,
1874, and 1875.
Condemnations.
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It is probable that the Potomac has the largest seines in use in the
United States; the only ones at all approaching them in size are the large
menhaden seines t of Long Island Sound and the Atlantic coasts of
Massachusetts and New Jersey. The ordinary 1,000-fathom seines in
use at the present time are very much the same in dimensions as those
of former years; so that it is possible to obtain quite a correct comparative estimate of the fisheries of former times and the present.
A large number of the seines referred to above are of 1,000 fathoms
length. The one at Stony Point, owned by the Gibson heirs, is 1,600
fathoms long,+ and lines and seine together measure four and two-

* In explanation of the names and terms nsed in the table, the shad is the ordinary
Alosa sapidissima; the herring, the Alewife of the north (Pomolobus pseudohurengus);
the Tailor, sometimes called Hickory-shad (Pomolobus mediooris); the Sturgeon, the
ordinary Acipenser b1·evirostris; the bunches of fish include white perch ( Morone Americana); yellow perch ( Perea flavesoens) ; the bull-heads (Amiur1ts atrarius); the catfish
(Amiurus albidus); the pickerel (Esox retioiilatus); and several species of Centrarckidw,
Catostomidm, &c.
t The menhaden seines in present use are generally "purse-seines."
tDesoription of Stony Point Seine.-Wings: 140 meshes deep, 3-inch meshes. Back,
100 fathoms long, 225 meshes deep, 2-f-inch meshes. Entire length of seine, 1,600
fathoms. Lines: Land-end, 7 coils rope (150 fathoms to a coil.) Boat-end, 11 coils
rope. Au auxiliary line extends to the under side of the bag known as the "quarterline." As the bag approaches shore it is from time to time drawn upon to relieve the
strain upon the wings. No leads are used, the heavy bottom line (3-inch rope) keeping the net down sufficiently, and even this is sometimes supplied with block-runners
to keep it from sinking into the mud. Cork line, 2-inch rope, 4 corks to a fathom on the
wings; 6 corks to a fathom on the back. Boat, 65 feet long; 11 feet beam; round-bottomed; 30 oars.
Engine at land end, 8 horse-power; engine at boat end, 14 horse-power. The boatline is shifted from time to time to sheaves set in the beach as the brails are drawn
together, or the current drifts the seine down stream.
Men: Two seine captains, 5 assistants, 2 engineers, 4 net-menders, (white); 60 seinehau lers, 3 cooks, ( negroes.)
One lighter scow, 30 tons burden. A tug, chartered for the season, tows two lighters
and a schooner. A third lighter is necessary, as an empty one is left when_the loaded
one is taken away. The yearly expenditure is from $12,000 to $15,000 on this fishery,
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thirds miles. In each haul of the seine over 1,200 acres of bottom are
swept by the bottom line and the larger portion of the fishes in this area
dragged on shore. Two hauls are made each day of twenty-four hours;
one on each ebb-tide.
In 1873, while on a visit to some of . the larger fisheries, I saw 2,316
shad and about 25,000 herring taken at one haul. I was told at the time
that 4,000 shad were taken two years before.
Nearly all of the seine fishermen stated that this season they were
losing more and more money the longer they fished. Instead of counLiug
the shad by thousands, 200 was quite above the average haul for the
large seines. It was apprehended that some of the proprietors would
become bankrupt.
The decrease of fishing by seines is made evident by the desertion
of many of the once most famous shores of the river. Opossum Nose,
Cockwit Point, Marshall Hall, White House, Urban's, Scone's Gut,
Smith's Point,Indian Head, Craney lsland,and others, have been abandoned within fifteen years.
T,be abandonment of fishery-shores is to be attributed to the failures
to make profitable captures for a period of years. These have arisen
from a reduction of the numbers of the fishes, primarily; and, also, from
variation in the run-ways of the fishes because of changes in the bed of
the river (as at Craney Island) and of the obstacles to their ascent,
principally the drift-nets and the pound-net leaders. The large rental
which certain owners have demanded has also left certain shores idle.
The cause of the dearth of fish must be largely owing to over-fishing;
the immense exhausting sweeps of the great seines; the continual drifting of the gill-nets, almost invisible to the fishes in the roily water, yet
reaching across the channels often three-quarters of a mile and from tlle
surface to the bed of the river; and of late years the pound-nets, fencing
off long stretches of the run-ways of the fishes, until it is scarcely an
exaggeration to say that not a gallon of the water of the river flows into
Chesapeake Bay without being strained through the meshes of some net.
The skim-nets used in the vicinity of the Great Ji'alls are of small con.sequence in the reduction, as the total of their catch is inconsiderable.
It i the custom, without exception, in all fishing-localities to bear
the different net interests attribute the decrease of fishes to the abu e~
of uets different from their own. The Potomac is not unlike other
region in thi particular.
The drift-netters accuse the large seines, and the seine-owners in"eicrh
agam t th drift-net and pound-nets, and a k for laws and regulation ·
to control and prohibit them.
~P cial point of complaint, i the incur ion of ., foreign :fishermen
upon the fl bing-ground . During the la t two easons a considerable
numb r of drift-n ter have com upon the Potomac during th bad
a on, from P nn ylYauia aod farth r north. The pre ence of tbe·
m n
m to b r id nt fi b rm n and proprietor to be au intru ion
and an outrag , an l th ir 'tronge t de ire is for a law removing them.
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On the sea-coast and the great lakes, :fishermen migrate from point
fo point during the season wherever-fish are to be found, regardless of

boundary-lines within the United States, and no interference with them
is thought of except with regard to shores held in deed or lease. On
the Atlantic-coast rivers the disposition- has been to reserve the waters
more exclusively for the people of the State.
A strong feeling has at once arisen against the pound-nets. It is
very curious to observe the entire coincidence there is in the history of
the introduction of nets, a.nd the rivalry of interest in different localities. Ifrom Lake Champlain, the several great lakes, and the larger rivers
we have pretty complete reports of the history of their :fisheries.
In all of these localities, in their first settlement, there is evidence of a
seemingly inexhaustible abundance of the fishes; the nets necessary
for the capture of large quantities being small and easily contrived.
As the country became populated an increased demand for the fish
grew up, and professional fishermen introduced large nets, and great
quantities were taken and sold at low prices, and frequently u~ed for
manure. After a few years the supply became diminished, and resort
was then had to legislation. The laws enacted were usually good one~,
but were rarely enforced.
The history of Jefferson Uounty, Lake Ontario, by F. B. Hough, M. D.,
affords an example of the rivalry of nets.
At Chaumont Bay the first net-fishing began in 1808. Scoop-nets or
scaff-nets were first used. These were flat nets 12 feet square, stretched
by two long bows, the ends of which were attached to the corners of the
net, and, arched up high above it, crossed each ot,her at the middle. At
the point of intersection of the bows, the end of a pole was fastened and
reached up to a long pole or sweep, which was balanced over a <>rotched
stickeithersetintothe bank, or a slight pier builtoutintothe water. Later
the same <;ontrivance was used from the deck of a scow. The mode of
fishing was to force the net down into the water until it lay upon the
bottom, and when the fish swam over it to suddenly raise it, the balancing-pole relieving the fisherman from the weight of the net and fish.
Mr. Hough, from records which he bad seen, stated that as many as 300
fish were taken in a single night.
Seines were soon after introduced, from. the Hudson River, and the
fish being plentiful no opposition was made. They were from twenty
to one hunched rods long. The products of a haul were Sttid to be as
high as 75 barrels of white-fish, and the average 6 or 7 barrels. With
the multiplication of seines there was a sufficient reduction of the fish
to arouse the animosity of the people against the gill-nets when they
were introduced several years later. In time, however, they came
to be an accepted thing, anu when, about fourteen or fifteen years ago,
pounu-nets were introduced, the whole feeling of the people was brought
to bear against tuem.
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Throughout the great lakes, where the gill-net interest and pound-net
interest are nearly divided, each inveighs against the other, and shows
the advantages pertaining to its own system in relation tc;> preserving
the stock of fish in the waters, and in most instances (there have been
favoraule exceptions, however, a move for legislation for fishery laws,
emanating from fishermen, will be found to bear unjustly on a certain
class of nets, while the rival interest is not interfered with.
These facts are given to show that the complaints coming from the
net interests are calculated to misguide, and that efficient, just, and enlightened legislation should base its conclusions on a more impartial,
disinterested investigation of the matter.
There is little doubt that the great occasion for decrease in the Potomac is over-fishing, and in this all kinds of nets are more or less involved .
.Added to this, impurities carried into the river from drainage have
, some minor influence,* the disturbance of the fish, especially the shad
from its well-known timidity, by the plashing of steamer-wheels; and
the continual obstructions it encounters from the nets.
In those causes are the true reasons for decrease. The remedies 1ue
what shall influence these by way of restriction or prohibition. The
latter has not usually worked to good advantage, as it has occasioned
too strong an opposition and is rather an-American in spirit.
The true policy in a la~ would be to strike at abuses in all nets, and
nothing can be more to the purpose in the protection of anadromous
fishes, such as the salmon, shad, and alewife, than a "close-season" law
prohibiting all fishing during a portion of each week-from Friday
night to Monday morning, or such other time as ma,y be considered
necessary. Regulations of the length of nets and the size of mesh are
also valuable measures.
The great reason for failure in the effect of fishery-laws has not been
their character, but the fact that they were not enforced. This has
been the almost universal history of the laws except in Canada, Scandinavia, and portions of Russia. It has been notably so throughout
the United States.
A ugge tion which has impressed me strongly with relation to the
ft heries of the Potomac I hesitate to propose, as it is so oppo ed to
the judgment of all who have taken fislrnry-laws under consideration,
and among these I recognize many whose opinions I have reason to
treat with great respect, as they have studied this question with earne tne · and fairne , and have arrived at their conclusions from a con idera.ble range of ob ervation and thought.
Th propo ition I d ire to make mu t be premi, ed by the condition
that uitabl law b nacted and efficient means be provided for th h·

MILNER-REPORT OF THE TRIANA TRIP.

enf~rcement. How this may be done I will discuss further on.
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A care-

fui consideration of the subject of the Potomac :fisheries as we may

anticipate it through years to come induces me to recommend that
pound-nets be encouraged in preference to all others. There are a few
important reasons why, under proper control, they will work more
advantageously for the welfare of the :fisheries than seines or gill-nets.
A purpose that must not be lost sight of in the ardor for the conservation of the stocks of fishes in the waters is the productiveness of
the figheries. They are one of the resources of income in the industries
and productions of a State favored with a water area or coast, and should ·
be made· to produce to whatever extent they can without endangering
future supplies.
·
In manufacturing industries and agriculture a great deal of attention
is paid to the reduction of cost of production and improvement in machinery, and the same thing should be applied to the fisheries.
The pound-net, where it has been employed on the lakes in white-fish
and lake-herring fisheries; on the coast in the scup, blue-fish, sea-bass,
squeteague, an<l tautog fisheries; on the Atlantic rivers and bays in
the salmon and the shad fisheries, moreespeciallyoftheConnecticut River
and Bay, has been found to cost very much less, in its current expenses,
than the seine. The items in which it saves expenditure are its great
reduction of the labor-force, its saving of the time lost between hauls
by the seine, and the great sa~ing of wear and. tear that a stationary net
has when compared with hauling seines.
The Stony Point seine investment* would establish at least 30 firstclass pound-nets fully equipped for work, and instead of two steamengines and crew of 75 men, 30 men would be an ample force to
attend them and work fewer hours than the seine-crews have to. The
twine of these large seines would not have to be thrown away, but
would nearly all come into use in making up the pounds.
That many pound-nets properly placed and efficiently attended should
certainly yield much more than the seine.t
The pound-net has also the advantage that the fish remain alive until
it is desirable to take .them out and move them to the market, and come
upon the stalls in the freshest, best condition. In either seine or gill-net
this is not the case.
Some ad vantage might also be claimed that the eggs of a spawningfish would be preserveu., and with the light specific gravity of the shad" I have estimated the investment for the steam-engines, the lines and twine of this
seiue at $25,000, which is well wiLhiu the original cost; estimating a good ordinary
pound-net at $800, 30 of them could be erected for this amount.
t The fishermen of the Potomac at present have but little confidence in the pound-net
as a means of capture for the shad. In the bay and lower end of the Connecticut
River they are constructed so as 1io capture shad very successfully; in fact, quite too
much so in the estimation of the people of the upper portion of the river. There is no
reason to believe tlie Potomac shad should differ from the Connecticut ones in the particular of entering a pound-net.
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eggs, would float out of the net and have some chance for developmen t
and the production of young fish.
Another important advantage would be that as a stationary net the
only portion of the bottom on which eggs might be deposited that would
be disturbed, would be the 30 feet square of the bottom of the movable
pot, and even this would be slight. A contrast very favorable to the
pound-net is with the 1,200 or more acres swept by the seine referred
to, twice in twenty-four hours, and the continual trailing of the driftnets over miles of the bottom of the river.
Tile objections that have been advanced against the pound-nets on the
lakes and sea-coast are the following : First, that by extending the
leaders for long distances, often for miles, they fence off the run-ways of
the fishes and guide entire shoals of fishes into the pot or trap portion;
second, that b,v employing small meshes in the pot or trap, young and
immature fishes are captured in large numbers, and the stock of fishes
in the lakes thereby reduced uselessly and in an anticipatory manner, as
the future stocks of fishes which depend on the progeny of these are of
course prevented. These are the objections to pound-nets, and they are
final and sufficient to condemn them for all waters if these features a.re
necessarily attendant with tlleir use.
The abuses, it will be seen, are the extension of the leader to unreasonable lengths, and the use of a mesh so small that immature fishes are
destroyed in large numbers.
The Potomac has the advantage of the old pound-net regions in that
the interest is as yet very small, and a good code of laws for their regulation can be enacted by the States interested without the opposition of
a wealthy and determined body of net-proprietors, as bas been thecase
on the sea-coast, Connecticut River, and thelakes. For the enforcement
of laws after they have been established, no better system could be employed than that which controls the oyster-fisheries of Maryland. The
extension of the duties of a fishing-police force, with properly-equipped
·rnssels, to the oyster-dredgings, fisheries, and the nets, would place the
whole matter under efficient control, and whatever regulations as to
c1o e- ea on, size of mesh, length of nets, and even number and character of fi herie , if there should be legislation in this particular, could be
efficiently controlled.
I ha,e to acknowledge my indebtedness to my companions during
the trip for many ugge tions and ideas developed in our conference
on board of th Triana.
dmiral Gold borougll, of the navy-yard, placed all facilities po·sil>le for the ucce s of our trip, in equipping the steamer, and Captain
Cook, commanding th Triana, rendered us evel'y advantage po siblc to
facilitate our inquirie .
I am, your , re pectfully,
JAMES W. MIL . . ER.
Prof. . F. BAIRD,
nited tates Oorn1nissioner of Fish and Fisheries.

XIX.-ON THE TRANSPORTATION OF SHAD FOR LONG DISTANCES.
/

A-EXPERIMENTS WITH A VIEW TO TRANSPORTING SHAD
IN SEA-WATER.*

BY

JAMES

W.

MILNJ<rn.

In order to discover the best methods for transporting shad by seagoing steamers, a series of experiments was made at N oank, Conn., at
the close of the spawning season.
Twelve glazed P-artben -jars, with a capacity of little more than four
gallons each, were provided to contain a certain number of shad, and a
formula for the treatment of each jar written out.
The tests thought to be desirable were the endurance of young shad
in sea-water, in mixtures of fresh water and sea-water, and in fresh water
at different temperatures, and with fresh supplies at varying, prolonged
intervals.
The young fish used were the very last of tbe season's hatchings.
The fish began to make their appearance freed from the eggs on the
morning of the 14th of August. Early on the morning of the 15th, about
45,000 were put into five cans. The train left Holyoke, Mass., at 6.23
a. m. The water on the fish was 71°. Fresh-water supplies were given
tlH•m at 7.30, at 9.30, and 11.30 a. m., and at 1.30, at 3.30, and 6 p. m.
On arriving at Noank, Oonn., on Fisher's Island Sound, a small building
was fitted with shelves, at a convenient height, and the twelve jars were
arranged on two sides of the room. Jars Nos. 1, 2, 3, aud 4 were to be
devoted to experimeuts with defiuite mixtures of fresh and sea-water,
the latter gradually increased; Nos. 5, 6, 7, and 8 to experiments on
temperature; Nos. 9 and 10
experiments as to the effect of ordinary
changes of temperature; No. 11 to pure sea-watei·; and No. 12 to surface-water from the bay at low ebb of tide, in which was a mingling of
the fresh water from the drainage of the land.
At 9 p. m. the series of experiments was begun, the jars lrnving been
supplied. with a rather full quantity of fishes; by estimate, in accordance
with our usnal judgment from their thickness in the water, about 4,000 to
each jar, Nos. 7, 8, 9, 10 having sowew hat less. The _temperature of the
water in the jars was 70°. It required about one-half hour to apply the

to

"Having been called away from these experiments soon after iuaugurat,ing them, I
have to thank Mr. C. D. Griswold, Commander L.A. Beardslee, United f-;tates Navy, and
Mr. G. Brown Goode, for their interest in carrying them through to their re:;ults.-J. W.
MILNER.
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varying treatment to the series of jars, but as it was always begun
with No. 1, and carried through with the same order, the interval for each
jar was al ways the same, and in recording, the hours of 9, 12, 3, and Gwere
used for convenience sake, though strictly they would apply only to
No. I.
The purpose of the tests with 1, 2, 3, and 4 was to try if gradnal1y
increasing proportions of sea-water would enable the young shad to become accustomed in time to supplies of pure or nearly pure sea-water
without diminishing their vigor and vitality.
No. 1, at 9 p. m. August 15, had 128 gills of fresh water at a temperature of 71° Fahrenheit. Two quarts of the water were drawn off, and
this was replaced by two quarts of a mixture, 15 gills of which were fresh
water and 1 gill was sea-water. Three hours later, at 12 midnight,
two quarts were again removed from jar No. 1 and two quarts of a mixture of 14 gills fresh water and 2 gills sea-water poured in. .At 3 a. m.
of the 16th two quarts were again removed and a mixture supplied of
13 gills of fresh water and 3 of sea-water.
This supply of a mixture amounting to one-eighth the contents of the
jar, with a continually increasing proportion of sea-water, was afforded
every three hours. At the end of 45 hours the two quarts of supply,
having the sea-water proportion increased one gill each time, would be
all sea-water. After the 45 hours, at 6 p. m. on the 17th, or the :fifteenth
supply of water to the jar, two quarts of sea-water were afforded e\'ery
3 hours, a like quantity being at the same time removed. At tllis
rate the water upon the fish at the end of 24 hours, or 9 p. m. of the
16th, would be about 25.6 per centum sea-water.
At the end of 48 hours, or 9 p. m. of the 17th, the jar would contain
a mixture with 66.2 per centum sea-water. .At the end of 72 hours, or
9 p. m. the 18th, the mixture would become 88½ per centum sea-wat~r.
The temperature remained very even until noon of the 17th, when
it fell to about 67°, 3° less than at 9 a. m. The 18th, at 6 p. m., it had
again risen 40.
The shad seemed to retain vigor and health until the 18th. They
showed weakness in the morning, the per centum of sea-water having
reached 80¼, and at 6 p. m. they were all lying on the bottom of the jar,
the per centum of sea-water being 86.8. A few of these were taken out
and put into a glass jar which contained a mixture of one quart fre 'h
water and one quart sea-water; in this the most of them revived and
lived from 6 p. m. August 18 to 6 p. m. August 22-96 hours longer than
those left in the jar.
In the jar o. 1 they were soon after all dead. They were about 102
hours old, and had been kept about 17 hours in the batching boxe , about
16 hour in the can , and 69 hours in the jars with the sea-water mixture:~.
Tho e revi ed in the gla s jar were 198 hour::; or eight and one-fourth
day from th egg at th time of death.
The treatment of ,..o. 2 began at near the same hour as .,?"o. 1, th
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temperature lleing the same. In this jar the one-eighth supply of mixture every three hqurs had a more slowly-increasing proportion of sea·•
water. The first supply at 9 p. m., August 15, was ½ gill of sea-water
aud 15½ gills of fresh water. At 12, midnight, the mixture was one gill
of sea-water and 15 gills of fresh water, and at 3 a. m. of the 16th it
was 1½ gills sea-water and 14½ gills fresh water. At this rate of increase
the supplies would become all sea-water after 93 hours.
In this much more gradual increase of sea-water the young shad
began to show weakness on the 19th, the contents of the jar having
reached a per centum of about 75 sea-water. At 9 p. m. of that date, three
hours after the first supply of all sea-water, they were observed to be
dying. At this timA the sea-water was 81 per centum of the whole contents. At 6 a. m. of the 20th, there were considered to be one-half of
them dead, and on the 22d, at 9 a. m., the last of them died. The jar·
contained a solution of sea-water, 98.8 per centum sea-water and 1.2
fresh water.
The temperature had varied from 66° to 78°. The latter, occurring
on the 20th, no doubt had some effect in reducing their vigor. They
were, at the time the last of them succumbed, 189 hours from the egg,
and had lleen in the jar 156 hours.
The increasing proportion of sea-water in the supplies to No. 3 was at
the same rate as No. 2. It was continued until the mixture became
half sea-water and half fresh, and the supplies from that time, the
17th at 6 p. m., forward, were in this proportion. Tbe fish began dying
at 9 a. m. of the 22d, the per centum of sea-water being 49.86, and at 3
a. m. of the 23d all were dead, the last ones being about 207 hours old,
aud having been in the jar 17 4 hours. The water lrnd become 49.93 seawater.
Jar No. 4 prov~d the most enduring of any .of the experiments with
sea-water. Beginning approximately at the same time, and with temperature the same as the others, in this jar the addition of sea-water
to the supplies was at the same rate as in that or' Nos. 2 and 3. The addition of½ gill of sea-water at each interval 'bf three hours to the mixture,
with a corresponding decrease of fresh water, made the proportions of
fresh and salt water in the supply, at the end of 30 hours, about onethird of the latter and two-thirds of the former. Tllis proportion was
thereafter retained. The fish began dying at 6 a. m. of the 23d, when
the per centum of sea-water was 34.35. At 6 p. m. of the 23d about
seven-eighths were dead, the water having attained a per centum of
34.36 sea-water. At 7 p. m. of the 25th the last one died having att ~1ined the age of 271 hours, ·and having be~n in the mixture about 238
hours. Tbe sea-water had reached the percentage of 34.37.
These were all the experiments made with proportions of sea-water.
Others were made with pure sea-water and with surface-water from the
bay in whicil the fresh-water drainage had more or less diluted the salt.
A jar was filled with sea-water several times and a quantity of shad
placed in it. They invariably died within three hours.
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Jar No. 12 was filled with surface-water from the bay; the recent rains
hau diluted this to a considerable extent. The treatment of the jar was
to afford a .supply of this water every three hours. At 8 a. m. of the
16th they were put in the jar, and at noon of the 21st they were all dead,
having been in the jar 124 hours.
An experiment was made by removing fish, nearly exhausted in seawater, to fresh spring-water. The fish survived those left in the jar
about 28 hours.
Nos. 5, 6, 7, 8, 9, and 10 were experiments to test the effect of different temperatures, and 70°, 65°, 60°, 55°, and 50° were prescribed for
these ja.rs. The temperatures were not, however, controlled with the
facilities at hand. No. 5 was intended to retain a temperature of 65°,
which it did quite regularly for about 175 hours. The last of the
fish were dead at 3 a. m. of the 23d, being then 207 hours old and 174
hours in the jar.
The record for No. 6 was almost identical with No. 5.
No. 7, with a temperature of 64°, kept the fish alive until they were
225 hours old, 192 hours in the jar. This is the longest period of life
among them; the No. 4 sea-water te.st, howeve.r, exceeded it sowe 13
hours. It had slightly fewer fish than Nos. 5 and 6, which was of
course an ad vantage.
In Nos. 9 and 10 the water remained at the temperatures of the room
without any care to decrease or regulate them in any way. The waters
varied from 66° to 78°. The fisll retained life 219 hours, 186 hours in
the jar.
No. 8 it was intended to keep at 50°, but, instead, it remained for
the most of the time at 64°. It was placed about the time the fish were
six days old in the refrigerator, which reduced the temperature to 48°,
at which the fish died rather rapidly. They were seven hours in the
ice-chest, ar...d were <lead within three hours after the mercury stood a! 50°.
It will be at once seen, by those who have folJowed the published experiences of men who ha\Te carried young shad long distances, that the
longest perious recorued for transportation of shad by rail (as in Seth
Green's trip with shad to California in 1871, 184 hours.) or by steamer
(a in Mather' and .Anderson's trip to Bremen, 240 hours,) are not much
different from the longest period in which shad endured the treatrueut
with ea-water, (as in No. 4, 238 hours,) or a low temperature, (a in
No. 7, 192 hour .)
The movement of the car or steamer in producing a moderate agita•
tiun in the water i known by all who have carried had to be a ,ery
large advantage in fa or of the life of the fl h. With this advantage
th fi he in the jar would undoubtedly ha e prolonged their exi tence
con i lerab1y, a, the u of water from the same source continually i~
an ad van ta()' not at comrnanu when traveling, aud the facilitie for
·I an ing he jar and k eping the temp rature regular are al o much
gr at r.
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In the fresh-water temperature tests, the fish did not endure as long
as iu the sea-water test, No. 4.
There is ample evidence in the experiences in the treatment of shad
that they are in need of food when about six or seven days old, and if
not supplied will starve to death in from 70 to 80 hours, so that it is not
possible to say that tb.e presence of the sea-water in the last test killed
the shad. No practicable methods· for feeding embryo-shad and whitefish ( Coregonus albus) have been discovered, though river-water seems
to afford them some supplies of nourishment.* The intestines of many
of the embryo-shad from the jars, when examined under the microscope,
failed to discover any food.
The problem of the transportation of embryo-fishes like those of the
shad and white-fish ( Coregonus albus) long distances, which occupy a
period of time longer than a week, requires study and experiment. The
probability is that the great need is some method for feeding them
en route.
To devise a method for feeding them will require the services of a,
microscopist familiar with the lower forms of invertebrates and the Pggs
and larvrn of higher groups, which are the principal minute organic
forms available .as food in the waters where the fish breed naturally.
The only investigations which I am aware of are the observations of
Mr. S; A. Briggs, of Chicago, published on page 57 of the report of
1872-3, &nd those observations just referred to in these experiments.
The experiment may also be carried out empirically by trying young
fishes with the different forms of the groups }ust referred to: If food
can be found among these forms, experiments as to the feasibility of
breeding them en route will be in order. Many of them have been developed in numbers by naturalists for purposes of study, an<l with some
it is very easily accomplished.
Another, and probably the most feasible metliod to obviate starvation, is, in tbe case of the shad, to retard the eggs by cold, and devise a
process of hatching en route. If this can be accomplished so that the
fish can emerge from the egg when six days out from land, they will be
likely to arrive at their destination with vigor and str-ength.
These facts and experiences in regard to keeping shad alive seem to indicate that the application of sea-wa,ter with a very gradual increase and
in i.:;mall proportions has not a sensibly injurious effect. Where fresh
waiter has been used, no greater periods of life have been attained when
the fish were confined in small vessels. Still, the series of experiments
indicates that in proportion as the quantity of sea-water increases the
endurance of the fish diminishes; and, inverse1y, the less and more
gradually the sea-water is applied, the longer tbe fish endure. A parallel instance would be that a little overplus of oxygen in the atmosphere
H See report of United Stat es Commissioner of Fisheries, 1872-'73, p. 57; and fourth
annual report of commissioners of New York, 1872, p. 20.
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of a room exhilarates and even benefits a man, whi1e a greater increa e
rapidly becomes injurious and fatal.
Pure sea-water, in repeated experiments, proved fatal in 3 hours. .A.
rapid increase of the salt, in which the supplies became all sea-water in
45 hours, (jar No. 1,) and the contents of the jar became 80¼ per centum
sea-water in 60 hours, the fish showed distress and weakness, and in
69 hours all were dead or dying at the bottom of the jar, the water
having become 86.8 per centum sea-water.
In a more slowly increasing proportion, in which the supply became
all sea-water in 93 hours, (jar No. 2,) after 96 hours the water having
become 81¼ per centum sea-water, thfl fish began dying. After 156
hours all were dead, the sea-water being .98t of the whole.
In a mixture where the supply was one-half sea-water after 45 hours,
(jar No. 3,) and retained at that, the fish began dying when the water
bad become 49¼ sea-water, or in 156 hours. In 174 hours they were
all dead, the mixture having become one-half ( 49.9 per centum) sea·water.
In the most slowly increasing proportion the supply became one-third
sea-water after 30 hours, (jar No. 4,) and was retained at that. The
fish did not begin dying until 177 hours, the contents of the jar being
one-third sea-water. After 189 hours all were dead, the per centum of
sea-water being 34.3.
There seems to be sufficient in the results of these experiments to
deter any one from attempting to move shad across the ocean 1 depending upon the use of sea-water for large proportion of supplies; though
small quantities could be cautiously ust'd for improving the stale fre h
water.
The temperature experiments were not very satisfactory, as the
intended reductions were not readily reached and contro11e<l with the
appliances at hand. In the case of No. 8, it was produced by placin g
tlie jar in a refrigerator and reducing it very rapidly. The fish were
already six days old, and probably somewhat reduced in strength. Tbey
succumbed at once to the rapid reduction of temperature, though to
have completed the experiment an effort should Lave been made to
revive them by gradually raising the temperature.
o. 7 had the advantage of having fewer tlsh in the jar, the adrnntage of a larger supply of water sustaining them beyond the expiration
of 5 and 6, which bad about the same temperature. The indication ia
the temperature te ts are scarcely worth determining, as the der"ic
and facilitie ~ for the necessary reductions of temperatures accorclin rr
to the plan laid down were not available, and the rapid reduction
o. 8 in tbe r frig rator would not afford a fair compari on of endurance of low temp ratur with .r o . 5, 6, 7, 9, and 10.
The main purpo of the eri of experiment , that of te ting th
valu of ea-wat r, wa well carried through, and I believe will b ,
final d ci ion again t it n e, except perhaps in the light quant it ·
in<licat d.

Table shoiD-.11g cornparative results of experiments in keeping embryo-shad alive ·i n mixtwres of fresh and sea watm·.
[Supply every three hours two quarts (one.eight contents of jar) of a mixture of fresh and sea water.]
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B-EXPERIMENTS WITH A VIEW TO TRANSPORTING SHAD
A FEW MONTHS OLD.
BY CHARLES

D.

GRISWOLD.

After returning from N oank, Conn., at the close of the experiments
with embryo-shad, I began an experiment with fish of greater age and
development. The shad were obtained from the Connecticut River
with a fine-mesh seine. The experiments were made with a view of
testing the endurance of fish of a larger growth than the newly-hatched
embryos whi~h we had before tried.
Great care was taken in their capture to prevent their injuring themselves before they were placed in the jars. They were dipped from the
water, before the net was drawn entirely out, with a tin dipper and
i_m mediately put into pails of fresh water, with but few in each pail.
There was some difference observed in the color of the young shad,
the pale, lighter-tinted ones proving generally the weaker, and enduring much less than the others.
The shad procured measured from 1½ inches to 4 inches in length ;
those of about 2½ inches being rather more numerous. They were taken
in the evening, the net-hauls in the early part of the day taking
nothing. They were kept in the transportation-cans, in stone jars, with
and without gravel in the bottom, and with river and spring water.
The first experiment was made on September 5. The shad were
put in a twelve-gallon tin can. Supplies of fresh water were afforded
every two hours, the supply being about one-eighth the contents of
the can or jar in which the fish were placed. The air temperature was
65° and the water (spring-water) 64° at the beginning of the experiment,
and the variation from this was very slight. The last was dead after six
hours.
The second experiment was made September 7. On this date two
day-time ha~ls resulted in no captures. In the evening better succe
attended the effort. The shad wereputinto the twelve-gallon cans. The
temperature of the water was 64°, the air 650, at 5 p. m. At 11 p. m.
tbe water howed a temperature of 60°, and in one hour afterward they
were all dead, having lived seven hours.
The 8th of September shad were put into the cans at 6 p. m. The
spring-water supplies were made less frequently. The temperature at
10 p. m. wa for the air 66°, for the water 660. At 1 a. m. the air
wa 55°, the water 60°. At 4 a. m., air 520, water 590, and the ft h
rapidly <lieu. They lived ten hours.
On S pt m ber 11 a number of had were again taken and placeil in
fonr-gall n tone jar. The temperature of the air was 06°, of th
wat r 64°. They w r uppli d v ry two hours with ri er-water fr h
er ach im . The water grew colder in the night. Tbr
e n hour , a few livetl about thirteen, and one died aft r
w nt ,one hour .
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On the 14th, a cloudy day, the smallest shad during the season were
obtained. Their length varied from 1¼ inches to 2 inches. A comparative experiment was made with spring and river water. Four shad
were put into the jar with the river-water. The water of the river at ·
the time of capture was. 70°. A supply of one-eighth was afforded every
two hours until the 17th, when the time was increased to three hours,
but a larger supply of water afforded. The temperature remaineq. quite
eve!'l, the variation being between 67° and 70°.
Of the four fish put in the jar with the river-water, two died at 12
p. m., having lived about seven hours; the remaining two lived fortynine hours.
In the spring-water test the fish were placed in the jar after the riverwater fish had all died, or after sixty hours. Three had died in the can
the first day. Two more died after one hundred and thirty-six hours.
One of those remaining died after one hundred and fifty-seven hours,
and one after one hundred and sixty-eight hours. The air-temperatures
ranged from 62° to 70°, and the water from 640 to 67°.
.
The next capture of shad was made on the 17th of September, at 5
p. m. Four were put into a four-gallon jar, and three put into a threegallon jar. Tbe former were supplied with spring-water, the latter with
river-water. After sixty-one hours one was dead in the spring-water
and two in the river-water. The temperature at this time for air and
water both had varied between 59° and 66°.
The subsequent variation was greater; 1.'he air ranged from 460 to
89° and the water from p0° to 65°. The high temperatures of the air
were during short periods of the day, so that the water did not attain
the high degrees of heat which the atmosphere did. The :fluctuations
in oue day, however, amounted to from 50° to 65°. After 136 hours
there had been one death more in each. After 160 hours t.here was
another death in the spring-water, a~d one lived 253 hours, or 10 days
and 13 hours.
An experiment was made in keeping five or six fish at a time in the
hatching-boxes, where the current kept a good change of water continually. The fish lived from two to three days.
A dozen fish were put in a forty-gallon can, and the water was renewed
from a hose continually. They varied in size from 2 to 3¼ inches. The
temperature remained quite evenly at 60°. A few lived three days.
On the 28th an experiment was made with shad, the water-supply
being afforded every three hours. Nine fish were put into the forty-gallon can. The temperatures ranged from, for the air, 460 to 660, and the
water, 50° to 60°. Six fish died after ~-13 hours, one after 51 hours, one
aft& 66 hours, and one after 87 hours.
.
The use of gravel in the bottom of the jars evidently provided food
to some extent. Shad retained in a jar until quite weak worked busily
awhile among it, and revivP-d so as to outlive the others about 15 hours.
In the stomach of a shad about 2½ inches long I took fourteen small
black flies. The contents of other stomachs were of a reddish hue.
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These are the results of the series of experiments which, I think, show
less advantage in an attempt to transport shad of these sizes, from 1½ to
4 inches, than in the little three-eighths-of-an-inch-long embryos. Besides
the longer endurance of artificial confinement of the em broy-shad in a
mass of thousands instead of four or five, as in these experiments, the
larger shad have the disadvantage of not being obtainable ip anytbiu g
near the same numbers, and also that the proportion of :fish to the quantity of water used in transportation must · be very many times le s.
There may be something of value in the fact that our experience proved.
the glazed-stone jars better for the fishes than tin; and the observatiou
that the lighter-tinted pale fishes invariably succumb first, proves that
in each year's stock of shad there is a considerable variation of vigor
and constitution in different individuals.

C-APPAR.Al'US

FOR HATCHING SH.AD-OVA WHILE EN
ROUTE TO NEW WATERS.
BY

FRED MATHER.

HONEOYE FALLS, N. Y., Septernber 16, 1875.
I send report of shad-hatching at Point Pleasant. I also send you a
drawing of the improved hatcher.
I believe, notwithstanding that the second German expedition has
failed, that I can get fry across, and that running water is superior to
the use of an air-pump. I cannot conceive of a more perfect approach
to the river-boxes than this can, and was glad to show· you its perfect
working at Holyoke this summer, (July 20 to 25.) Simple as it seem,, it
took some time to get it to its presen·t perfection. The original idea a
tried at the Smithsonian worked well on paper; but this one will bear
trial and favorable comparison with anything of the kind.
Very truly, yours,
FRED 1\1.ATHER.
Mr. JAMES W. MILNER,

Smithsonian Institution.

According to instructions, I went to Point Pleasant, Bucks Oounty
Penn yl ania, to ob erve the development of shad-eggs in the hatchin "can, which I suggested after my failure to transport live :fish to Germany la t ear.
I bad on made with a diarueter of 15 incbe , containing a screen or
tray of 13 inche diameter; and after earcbing for omething better for
r ervoir , we obtained three oak whi ky-barrel which had been u d
one , and, taking out one h ad, thoroughly charred tho inside by burn•
traw in them; after thi , th y were soaked in water twenty-four
in
1.Jour , hen they still had an oclor of a1coho1.
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I bad used whisky-barrels similarly treated for the transportation of
:fish, and once· carried a qnantity of adult grayling on a journey of
thirty-four hours in them with but trifling loss, none of whieh seemed to
be due to the slight trace of alcol10] perceptible to the sense of smell.
Tllerefore, with a slight misgiving that so delicate a creature as an
embryo shad might possibly be affected by the bomreopa,thic amount of
alcohol still present, I set up my app3:ratus on the shaded piazza of the
hotel. One barrel was used for foe-water and the other two as reservoir and receiver.
The first trial was made with 3,000 eggs, which were taken from the
fish at 10 p. m. June 20, and were put in the river-boxes, where the
water was from 76° to 80°. On the following day, at 4 p. m., they were
brought to the hotel, and the temperature gradually lowered to 68° by
8 p. m., when they were placed in the hatching-can, and the spigot set
to flow twenty gallons per hour. .The following table gives the temperatures and results :
------------:---------------------Date.

June 20
21,
22
23
24

Remarks.

0

0

0

0

. ........... 80
........ 68 64
62 72 74 74
74 i4 76 "/'8
76 76 ..•.....

0

80
66
70. 5
75. 5
76

Water tastes of whisky.
.
G::i.ve an entire change of water.
FiRh visible in tne eggs; motion at daybreak ; fungus on dead eggs.
First fish hatched at 8 a. m. ; 1,000 at noon; they appeared very
weak, and there was no deposit of pigment in t,he eye; put them
in box in the river and cleane,l the barrels.

In this experiment, nearly the same results were attained as in one
that I conducted in the Smithsonian Institution some two weeks before,
viz, the fish hatched, without any perceptible color in the eye, and had
little vitality.
In the former trial referred to, this lack of vital power was attributed
to the bad air in the basement where the hatcher was located, arising
from the absorption of gases from a portion of a whale that had just
arrived in bad condition. 1.'his theory, whether correct or not, was the
only one that presented itself to account for the fact that the fish lived
but a few hours after hatching, as it was the opinion of several experts
that, as the flow of water was sufficient to supply all the oxygen required,
and that a movement of the egg was not necessary, therefore when I
attained the same result in the open air I concluded that a flavor of
whisky in the water produced the same effects as the deleterious gases
before referred to, or that a lack of motion was the cause.
To test the latter point, I had a new can made, with a diameter of six
inches, and screen of five, which, with sixty gallons of water per hom·
flowing through it, gave a slight movement to the eggs. While this trial
was in progress, the weather was very hot, at midday on several occa-
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sions reaching 96° in the sllade, causing a great consumption of ice.
The following table gives the results:
..,;

Date.

s
,i

ci
0

sp,

.cl

~

·a

't:5

ci
c::

Remarks.

___________ _________

j __
~ ,
z ----- 0

<0
0

0

0

0

80
66

65
60

71
64

June 25 . .. . ... . .... 82
26 --27 70

28

63

Ct)

<0

0

82
72
65

63 • • • . . • • . 63

.Average . . . . . . • . . • . . . • • . . 70. 5
Time 92 hours.

Eggs taken from fi sh 10 p. m. on the 25th ; put 2,000 in hatcher
10 a. m. ; water in river 85°.
Motion at daybreak.
Fish liv elier than any former ones; still no color in the eyes;
turned into the river :;.t noon, 28th . .

As the increase in vitality could only be attributed to the increa ed
motion due to flowing three times the quantity of water through a
screen of less diameter than on the former trials, it appeared evident
that the failure of previous experiments was due to lack of motion, and
· as all water had to be dipped from the receiving- barrel standing on the
floor into the reservoir-cask standing on the table, with a pail, that it
would require too much labor for one man to handle double the quantity,
and so would require at least four men to attend it, running night and
day, and another objection was the limited capacity of this small can.
Here a valuable suggestion was made by my assistant, Mr. Charle~
Rell, and a batcher was ma.de after his plan, which did its work perfectly. (See illustration.) It was in the shape of a funnel, with a tube
below like the others to connect the rubber supply-pipe. It had a depth
of ten inches and a diaiµeter of twelve at the top, to which was soldered
a rim of wire-cloth one inch and a half high ; outside of this rim wa ~ a
flange with a t.in rim, which had an outlet-pipe on one side.
Near the bottom, where the cone was two inches in diameter, a scree
of tine brass wire was fastened. This passed all the water through a
creen of two inches, on which an egg could not rest. They were enup with a gentle motion in the center of the can, and separating equally
in all direcUons toward the wire rim, through which the flow wa
gentle that the eggs bega.n to drop before they reached it, and, fallin
on the loping sides, gently settled toward the center, to be again lift
before reaching the bottom.
Wee chan ged our whisky-barrels for old casks that had be n ufor catching rain-water, and moved from the hot piazza into the c ll .
where the t mperature of tho air averaged about 700, making thee
meut without the use of ice, the temperature variation being very li,.,.h•

0

Th

TilE TRA

POR'fATIO

OF

HAD.

7

llowing tabl
...;

nto.

a

oz
~

0

ci

8

z

.c

si:i.
(0

·a"dt:.C
~

---

0

0

i:i

R mark.

~

:::;t

0

-

0

July 1 .........•.. ······ ······ ...••.. E~ga from fish at O}). m.; put in bntob r a 10 n. m.; wa.trr
11;1 rh·er 820; found a fiow of tw nty go lion p •r h ur 11uill•
01eot.
65
04 65
66
2
3
4
5

6

64
65
68
68

65
66
68
70

66
66
68
72

65
6B

70

65
66. 25
6.5
70

A verago·mean ..••.......•. 66. 05

Ey s showed blaok at midnight; fish liv ly in gg.
A few bntcb d at noon, and swimming at uigbt.
About ha.lf batch d at noou; n,ll b(ttcbod a.t Op. m.; v ry
strong and lively ; put them in tbo river n t woruing
(7th).

Time 120 hours (5 da.ya).

The e trials have, I think, proved two thin : fir t, that a fi w f
gg uflici ut to bold it in u p n i n will not batch strong had; and, ecoudly, that it i p ibl t
llatch tbem in trao it with a limited upply f wat r. Th am w t r
w, u. ed two to three day , and wa w 11 a·•rated in it fall fr m th
hat b r into tlle barrel and by pouring from a pail from tb re. into th
w t r that does not give ·motion to the

trial
;cl

a 8i:i Ii ~ g
cl
z
~
~
- ·--- ----00

Dnt.

~

(0

0

0

0

0

July 8

70

65

60

u

58
!;6
56
54
5

58

56
60

IO
11

12
13

Remnrke.

~

(0

62

5

sit

54

60

58

60
6.

65

06

0

65

• a.t 8 I\.

111.
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and in my opinion a steady temperature of 59° to 00° would have given
far different results.

Mather and Bell's apparatus.

1.'he above tables are accurately copied from the record-sheet, and it is
proper to add a word about the thermometers used. In the first two trials
made upon the piazza, we had a small pocket-thermometer, only graduated to two degrees, and which registers two degrees higher than the
one used in the cellar in the two last trials; but having no opportunity
to correct the instruments, I give the record as it appeared at the time;
but if the pocket-instrument was correct, then the records of the last
two trial hoald read two degrees lower than shown in the tables.
In conclu ion I will ay, I believe that shad-fry can be taken aero
the Atlantic b hatching the eggs in tran it in the can last described;
and as the record of my trip la t eason showed the temperature of the
wat r in th can at ea without ice to be about 62°, that would eem,
according to th abo e tables, to be about the proper point. It could
probabl be kept from 60° to 64° without the u e of much, if any, ice,
by opening or clo ing the hatches.

XX.-REPORT OF OPERATIONS IN CALIFORNIA IN 1873.
BY LIVINGSTON STONE.

A-CLEAR LAKE.
1.-FIELD-WORK IN THE WINTER OF

1872-'73.

- On the 1st of January, 1873, at which date my last report closes, I
was at San Francisco, making observations in regard to the fish and
fishing of the Sacramento, and intending, in a few days, to go to Oregon
to look for a suitable location on the Columbia River for obtaining a
supply of eggs of the salmon of that river.
.
A succession of storms on the Pacific coast deferred my departure
from San Francisco for thi.s purpose, and, while waiting for fair weather
and an outward-bound steamer, advices were received by telegraph,
stating that a large number of white-fish eggs were on their way to
California from the great lakes.
At the same time, Mr. S. R. Throckmorton, the chairman of the California fish-commission, requested me to assist Mr. John G. Woodbury,
then in the employ of the State commission, in selecting a favorable site
for hatching the white-fish eggs on their arrival, and for depositing the
young fish when hatched.
In compliance with the requirements of this new turn of affairs, I
abandoned my plan of going to the Columbia, and, on the 10th of January, took the cars for Clear Lake, Lake County, California, one hundred
and twenty miles north of San Francisco, having in view the objects
just mentioned.
2.-CH.A.RACTER OF CLE.AR LAKE.

After two or three days spent in examination of various waters, it
was decided, on the 15th of January, to locate the hatching-works for
the white-fish eggs at Kelsey Mills.
These mills are situated on Kelsey Creek, a tributary of Clear Lake,
and are three miles above Kelseyville, Lake County, and six ~iles' from
the outlet of Kelsey Creek into Clear Lake.
The water-supply was taken by a pipe from the flume of.the mill, and
was ample. The hatching-work::, were in every way satisfactory.
Owing to the difficulty of obtaining moss in the Eastern States in
midwinter, the first lot of white-fish eggs forwarded from the East
were packed in sponges.
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This kind of packing, though suitable for short trips, was not adequate to the requirements of the long journey across the continent, and
the eggs were all dead when they arrived at Clear Lake. A second
lot, sent on afterward, to take the place of those which were lost, arrived
in good condition, and from them 25,000 white-fish were hatched under
the charge of Mr. J. G. Woodbury. About the time of the absorption
of the yolk-sac, the young fish were placed in various portions of Cleal
Lake. This was the first introduetion of the white-fish (Ooregonus albus}
into the waters of the Pacific slope.
'
While stopping at Clear Lake, I gathered the following items in
regard to its waters and the fishes that inhabit them.
It is a singular fact, illustrating the inaptness with which names are
often given to natural objects, that the water of Clear Lake is never
clear. It is so cloudy, to use a mild word, that you cannot see three
feet below the surface. The color of the water is a yellowish brown,
varying indefinitely with the varying light. The water has an earthy
taste, like swamp-water, and is suggestive of moss and water-plants. In
fact, the bottom of the · lake, except in deep places, is covered with a
deep, dense moss, which sometimes rises to the surface, and often to
such an extent in summer as to seriously obstruct the passage of boats
through the water.
There are large soda-spl'in gs boiling up at various points in the bed
of the lake, which discharge into it vast quantities of soda-water daily.
A reddish-brown, frothy substance is produced in such abundance by
the natural evaporation of the soda-water that the lake in places seems
to be full of it.
In winter, the water is cool and not disagreeable, in spite of its earthy
taste; but, in summer, it grows warm, the swampy flavor becomes intensified, the frothy substance from the soda-water increases, the plants and
moss from the bottom float in great quantities in the water, and it
becomes unfit to drink.
These conditions would seem to be unfavorable to fish-lite in the lake;
but, by another of those numerous contradictions for which California is
noted, thi lake seems to be particularly adapted to fish, and the water
teems with them. In the spring, when they run up Kelsey Creek, Cold
Creek, and other tributaries, to spawn, they swarm in these streams by
millions, forming an almost solid mass, so that it is even difficult to cross
the fords with a horse on account of them.
3.-LIST OF FISHES INHABITING THE L.AKE.

The local names
1. Perch.
2. Shapaulle.
3. Ilitch.
4. ucker .

of the fish are as follows :
5. Chy.
6. Roach.
7. Spotted sun-fish.
8. Mud-fl h, (mud-suckers.)

9. Black-fish.
JO. Trout.
11. Bull-head .

12. Viviparous perch.
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Perch, (Smithsonian Collection, No. 146.*)-The perch is very abundant, indeed. It resembles in color and ~hape the white perch of the
Potomac, but is rather deeper and shorter. Those that I saw in February were about six inches long by three inches in depth. Their flesh
is excellent, and they are highly prized as food both by white men and
Indians~ The perch spawn in May around the margin of the lake.
Millions of youn-g perch are seen in June.
Shapaulle, (Smithsonian collection, No. 152.)-This fish is a cyprinoid,
and is the same as the Sacramento pike, or the California white-fish, of
which several specimens have been forwarded to the Smithsonian Institution in my collections on the Sacramento and McCloud Rivers. It
averages in weight about five or six pounds, though some have been
caught as heavy as thirteen pounds. Their flesh is white, soft, and bony,
and they are only a medium table-fish. I was told that they spawn in .the
sand and gravel in the creeks in May; but, from the fact that they are
caught in great quantities during this month with the hook and line, I
am inclined to think they spawn earlier, perhaps as soon as the begin- ·
ning of March.
Hitch.-This is a small, light-colored, and slender fish, about a foot in
length, and very full of bones. The whites do not consider them fit to
eat. The Indians eat them, bones and all, and appear to like them.
They run up the streams in the spring to spawn in countless numbers.
It is not unusual to see one or two acres of ground covered with hitch,
which the Indians have dried for food.
Suckers, (Smithsonian collection, No. 152.)-These resemble the common suckers of other localities. They are poor food, except the large redfinned suckers, which are esteemed tolerably good eating. They spawn.
on the sand-beaches of the lake and also in the tributary streams. They
dig holes for their nests as large round as a bushel-basket and from six
to twelve inches in depth. They run up the creeks in March, and probably spawn about that time:
Chy, (Indian name;) silver sides, common name; (Smithsonian collecl tion, No. 148.)-This fish is quite small, and is said to be all bones. They
run up the creeks to spawn in May and June in vast numbers. The
Indians eat them, but they are not valued by the whites.
Roach, spotted sunfish.-These fish are edible, and are seen in vast
quantities around the sand-beaches in May, when they probably spawn.
They are not of much account.
Mud-fish, or mud-sucker.-This fish is a short, thick fish, of a bluish
color. Its flesh is soft, and is of no value. It is supposed to spawn in
~fay around the beaches and among the tules.
Bladc-fish.-I could not obtain a specimen of this fish to examine~
but I beard different persons say that it was a very excellent fish for the
table. Some ranked it next to the trout, while others placed it below
* The numbers attached to the names of the fishes refer to my catalogue of the speci•
mens collected for the Smithsonian Institution.
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the shapaulle. It grows to a considerable size, the full-grown :fish
weighing three or four pounds. It is not abundant as a rule, although
large quantities of the black-fish collect in the ttlles in May, when many
are killed with clubs. This is undoubtedly their spawning-season.
Salmon-trout, (Smithsonian collection, No. 151.)-This is the local name
of a :fine, large trout which inhabits the lake, and runs up the tributaries
to spawn in the latter part of the winter. It is highly prized for the
table. In summer, when the water is warm, the trout collect around
the cold springs of the lake, and seem to live there exclusively; the
water of the rest of the lake probably being too warm for them. The
Indians fish them very regularly and steadily. These trout used to be
very abundant in the lake, but the w bites have pursued them so unrelentingly on t,h eir spawning-grounds that they are rapidly diminishing.
It is difficult to find one now where hundreds used to come to spawn.
Those that I saw in February, 1873, were about eighteen inches long,
and averaged nearly two pounds in weight.
The common Ualifornia trout is also abundant in the brooks and
streams in the vicinity of Clear Lake, but cannot properly be called one
of the fishes of the lake.
Bull-head.-I did not learn much about this fish, except that it likes
the mud and is an inferior fish. It is not the bull-head, (Pimelodits,) or
horn-pout, of the Eastern States.
Small perch, (see Nos. 244-250, Smithsonian collection;) (viviparous
pm·ch.)-This is a beautiful little fish, quite small, but very good eating.
It is the same as the viviparous perch of the Sacramento, specimens of
which are included in my Smithsonian collection of 1873. As its name
implies, it brings forth its young alive. It is quite abundant in Clear
Lake.
4.-THE CONDITION OF THE FISH IN CLEAR LAKE AT DIFFERENT
SEASONS.

January.-In January, the lake rises somewhat, the tributary streams
are fu11 and high, and the trout of the lake run up the streams to spawn.
A few suckers are also found in the creeks when they are roiled by the
rains. It is said that black-fish are caught with the hook at this time,
but I did not hear of any being taken during my stay in January.
The Indians fish with a sweep-seine during this month, and catch various kinds of fi sh. They also catch the lake-trout with hook and line,
and the perch with nets.
February.-In February, the shapaulle run up the streamR, and are
caught in considerable quantities. The lake-trout return to the lake.
Black-ti h are caught thi month. The tributary stream are very high.
March.- ucker and hapaulle abound in the creek . The bapaulle
bite om what in the lake. Black-fisll are more abundant and more
ea il caught.
Apr il .._Hit h, chy, hapaulle, and suckers abound in the creek .

OPERATIONS IN CALIFORNIA IN 1873.

381

This is the best month for catching shapaulle. Perch, shapaulle, hitch,
and chy are caught in the lake with hook and line this month. Blackfish are abundant.
May.-The first of May is about the best time for catching perch. In
respect to the other fish, this month is very much like the last.
. June.-The larger part of the fish which have gone up the creeks in
such vast numbers have returned to the lake by this time. They have
also left the sand-beaches and tules where they have been spawning, and have returned to deep water. Most kinds of the Clear Lake
fish can be caught in the lake .during this month with hook and line;
more perch being caught, however, than any other species. The Indians
go this month to the cold feeding-springs of the lake to catch trout with
the nets.
July.-Tbis month does not differ much from the last in respect to
the fishing; but the water during this month becomes warm, and the
fish get soft, and are not good.
A.ugust.-The lake is not fished much this month, the water being warm
and the fish soft and inferior. The Indians, however, continue to fish
for trout around the cold springs which feed the lake. There is one spring
in particular fished by the Indians, two miles east of Morgan Young's,
which is forty feet in diameter, and which boils up so that one cannot row
a boat across it. This spring would make a small river if confined. It
is thought that it fnrnishes the chief water-supply of the lake in the
summer. It is, of course, cold all the year round.
A great number of dead black-fish are seen about the lake this month,
and some <lead perch and roach around. the shores and among the tules,
which, in many parts of the lake, line the edges densely to a depth of
twenty or thirty feet.
September.-Fish and fishing are about the same as in August. The
weather is a little warmer. No one fishes during this month except the
Indians, who still keep after the trout. The water this month is in its
worst condition. It is full of the frothy product of the soda-springs.
A green scum covers a large part of the surface, and it is not only
uncleanly to look at, but unfit to drink; and yet, strangely enough, this
lake, which one would think uninhabitable by fish, fairly teems and
swarms with them.
October.-In October the water begins to cool a little, but as yet there
have been no rains, and . there is no other improvement in the water
except the cooling of it. There is no more fishing done this month than
in September.
November.-Tbe water is colder this month. The wind and rain clear
off the stagnant scum which collects on the surface in the summer.
The fish are better, but there is no fishing done.
December.-Tbe lake is clear again on the surface, and begins to rise
with the rains. The water continues to grow cooler, and the fish improve; but there is no fishing of any consequence done before the new
year.
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B-SAORAMENTO RIVER.
After leaving Clear Lake, I went to the Sacramento River to procure a
collection of the fish caught at this season, (February.)
At Rio Vista and other points, I gathered the following fragmentary
notes, which I present here as supplementary to my report on the fish
of the Sacramento River for 1872.
1.-CH.AR.ACTER OF FISHING ON THE SACR.AMEN'.l'O.

The fishing on the Sacramento River is done in three ways: 1. By
drift-nets; 2. By fyke-nets; 3. By sweep-seines.
Drijt-nets.-The drift-nets are used exclusively for catching salmon.
They have an Sf-inch mesh, are usually 40 meshes deep, and from 150
to 200 fathoms long. As nearly as I could learn, there were not far
from a hundred salmon-nets in operation on the Sacramento River in
1872. At the meeting of the salmon-fishermen of the Sacramento that
year, there were ninety-five boats represented.
These nets are worked by simply drifting them with the tide. The
salmon, which, of course, are heading against the tide, are gilled in the
meshes. The turn of the tide is the most favorable time for this sort
of fishing.
The nets are frequently drifted a mile before being hauled in. The
salmon-fishing is conducted entirely by white men; no Chinamen being
allowed to participate in it. There is no law regulating the matter;
but public opinion is so strong in relation to it, and there is such a prejudice against the Chinese, that any attempt, on their part, to engage
in salmon-fishing would meet with a summary and probably fatal
retaliation. ,
The number of fresh salmon shipped from Rio Vista to San Francisco
in the year 1872 is as follows :
January._ .............. .
February . __ . _.. _.. _•....
March ..... __ ..... _ . ___ ..
April ..... _ .... _. __ . ~ ... .
May .................. _.

June ................... .

792
1, 581
1, 945
3, 354
4,408
1,201

July .. .. . . .. . . . .. . . . . .. . 1,145
August.. . .. . . . . . . . . . . . . . 1, 496
September. . . . . . . . . . . . . . . 2, 335
October . . . . . . . . . .. . . . . . .
583
November . . .. • • . . . . . .. . .
441
December . . .. . . . . .. . . . . .
390

On one day in February, when I came down the Sacramento, there
were put on board the steamer, at Courtland, 7 fresh salmon ; at Rio
Vista, 32 fre h almon; at Sherman Island, 32 fresh salmon ; at Collin ville, 123 fre h salmon.
The number of fresh fi h (salmon and sturgeon) brought down the
Sacramento River to San Francisco in 1872, by the steamer for the
Central Pacific Railroad Company, is as follows:
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January..... . • • • . . . . . .
5,514 August . . . . . . . . . . . . . . • 15,677
February ......... , . . . .
5, 799 September...... . . . . . • . .
14, 706
March . . . . . . . . . . . . . . . .
11,394 October . . . . . . . . . . . . . . .
3,082
15,563 November . . . . . . . . . . . . .
2,367
April ............ _....
3, 716
May ........... , . . . . . . . 27,394 December . . . . . . . . . . . . .
June . . ~-. . . . . . . . . . . . . . .
5, 561
- -•--July. . . . . . . . . . . . . . . . . .
6, 043
Total . .. . . . . . . . . . 105, 796
The proportion of sturgeon and salmon in the various months are
estimated as follows :
January: 10 per cent. salmon; 90 per cent. sturgeon. /
February: 10 per cent. salmon; 90 per cent. sturgeon.
March : 50 per cent. salmon ; 50 per cent. sturgeon.
April: mostly salmon.
May : all salmon.
June : all salmon.
July : all salmon.
August : all salmon.
September: all salmon.
October: 50 per cent. salmon; 50 per cent. sturgeon.
November: 50 per cent. salmon; 50 per cent. sturgeon.
December: 10 per cent. salmon; 90 per cent. sturgeon.
Besides the salmon above mentioned, a large number are taken by
sailing-vessels and by the opposition-line of steamers and other conveyances to San Francisco and the larger towns.
The points from which salmon are shipped on the river-steamers are
Sacramento City, ·Courtland, Emmatown, Rio Vista, Collinsville, Antioch, Benicia, Martinez.
In the spring of 1872, about 25,000 salted salmon came from the Sacramento River to San :Francisco, and in the fall about 9,000.
The Rio Vista salmon-fishermen recommend the prohibition of fishing
from June 1 to October 1 or from June 15 to October 15.
Fyke-net flshing.-The fyke-nets have a mesh of 2¼ inches. There
were, in the winter of 1872-'73, eighty-five fyke-nets on the Sacramento
at Rio Vista. They are stationary of course, and are examined every
twenty-four hours.
All the kinds of fish in the river are caught in these nets. Mr. John
D. Ingersoll, a prominent fyke-fisherman of ·Rio Vista, informed me that
the daily catch for twenty nets is now about seventy-five pounds of fish.
Theyinclude: chubs,* (Nos. 210-216, Smithsonian collection;) perch, (Nos.
217-231, Smithsonian collection;) hardheads, (Nos. 231-236, Smithsonian
collection;) Sacramento pike, (Nos. 237-243, Smithsonian collection;)
viviparous perch, (Nos.244-250, Smithsonian collection;) split-tails, (Nos.
251-262, Smithsonian collection;) suckers, (Nos. 263-264, Smithsonian
collection;) herrings, (Nos. 265-270, Smithsonian collection;) sturgeons,
(Nos. 271-273, Smithsonian collection;) crabs, (No. 275, Smithsonian col" Numbers r eferable to catalogue forwarded with specimens.
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Iection.) Of these varieties, the perch, pike, and sturgeon are the best
food-fishes.
There has been a vast decrease in the returns of the fyke-nets during
the last twenty years.
In 1872 and 1873, they used to catch 700 or 800 pounds a day in one
fyke-net. An average of 250 pounds a day for one net, at Sacramento
City, was usually expected in those times. The present catch of 75
pounds a day in 20 nets certainly presents an alarming contrast.
The fyke-net fishing is conducted wholly by white men, I believe; the
Chinese fishermen being ruled out by the force of public sentiment. The
fyke-nets are usually visited early in the morning of each day, and the
catch is sent down to San Francisco by the noon-boat. The fyke-net
fishing begins in November, and is continued till May. The best fishing
is when a rise in the water drives the fish inshore where the fyke-nets
are placed.
During the summer-months, the water is warm, the fish are poor, and
the fishing is discontinued.
On the 27th of February, 1873, I went the rounds of Mr. Ingersoll's
set of £:yke-nets with him. We visited twenty nets; but, as some of them
had not been examined for over twenty-four hours, the yield was supposed to be equivalent to one day's fishing for thirty nets. The nets
had four hoops each, and 14-foot wings. We took about 120 pounds of
fish in all. Hardheads were the most numerous, and the Sacramento
pike next. Mr. Ingersoll said that perch used to rank second in abundance, the average for thirty nets being 200 or 300 pounds a day, but
on this day the perch were quite insignificant in numbers. We found
in the nets seven small viviparous perch and two small sturgeons. I
learned also that minks, beavers, and otters are sometimes caught in the
nets. In 1872, Mr. Ingersoll caught eight minks, two beavers, and one
otter in bis fyke-nets.
Su·eep-seine jishing.'-The sweep-seine fishing is given over to the
Chinese, who are not allowed by public sentiment to engage in either
of the other two kinds of fishing just described. What they are not
permitted to do by the prohibited methods, they make ample amends
for by their own methods. They are, I should say, the most persistent
and indu trious fishermen on the Sacramento. They fish all the year
round; they use fine-mesh nets, with which they sweep every part of the
riYer, e pecially the partially stagnant fresh-water lagoons, or "slews:'
a they are called in Ualifornia, where the fish collect in myriad to
pawn. With th~ e net', they catch vast quantities of fish of all ize~·
and ode tructive ha their foibing been on the Sacramento that aU
the :ti h exc pt almon are di appearing from that rfver with unexampl d
rapidity. It i owing to thi kind of fishing that the return of the
fyk -n t ha, dimini bed o alarmingly the la 't few year . The Chin e
ha, b n at it for ev n or eight years; and, if they keep on three r
ars more at this rate, the small :ti h of the Sacramento will
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practically exterminated. I have no means of ascertaining with any
exactness how many Chinese fishermen there were on the ri·rnr, but
there are a large number, ancl Mr. Ingersoll said that they were increasiug every year. Most of their fish they send to the San Francisco
market as soon as caught; but they also dry great quantities of them
on bars ancl floors prepared for the purpose. These are partly eaten
by themselves, and the balance are sent packed in barrels to the Chinese
market in San Francisco. While at Rio Vista, in February, 1873, I Yisitecl
a Chinese fishing-station on the Sacramento River.,. It vyas located about
eighty rods above the Rio Vista steamboat-lauding, and consisted of a
nest of Chinese fishing-boats, numbering seven small boats arnl three
large ones. There were also on the shore, just across the road, two old
tumble-down buildings, with drying bars and floors near by, in the open
air, where some of the fishermen liveu, and attended to the dQ ing of the
fish. The small boats were common flat-bottomed dories, square at the
stern, sharp at the bow, about fifteen feet long, and strongly built. The
iarge boats were also strongly built, but narrow and pointed at both
ends, and constructed after the Chinese fashion. Two of these large
boats had one mast, and the other one had two masts, considerably
raking, with Chinese sails, which were not like any sails used in this
country. Nearly amidships, but a little nearer one end than the other,
was a, tent in. which the Chinamen lived. · There was also considerable
space in the hold of this really Chiuese junk, which added a good deal
to their house-room. The whole air and look of these crafts YVas
decidedly foreign, and I might say oriental. If I understand their method
rightly, the small boats are to visit the" slews'' and various fisbing-poin ts
with, when they go out to draw the seine, and the large boats are really
only movable dwelling and store houses, where they live and receive tl1.e
fish that are brought in by the small boats, and whicll, of co1irse, tlley
move from place to place on the river as the exigencies of tlrn chang-ingfishing-seasons may require.
1

0-CALIFORNIA AQUARIU~i-CAR.
After leaving the Sacramento River, I went to San Francisco, and
immediately began making preparations for going East to procure a carload of live fish, under the auspices of the California commissioners; but
as the United States contributed toward defraying the expenses of this
expedition, I will introduce the following account of it llere. I left Sa11
l◄'rancisco on the 17th of March, 1873, and arrived in Boston on t,lle 28tli
of March, having made a short stop at Sacrameuto to arrange for tlle
transportation of the car, and also at Salt Lake City to prnvide for the
reception. and batching of a consignment of shad anr1 salmon which
Profes::;or Bair<l proposed to send to Great Salt Lake, Utah.
I quote the following account of the aquarium-car trip from my report
to tbe California commission of that expedition:
"My pln.:!1 of Qperations for the whole undertaldng was first to
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collect the :fish at some favorable point at the East. where they could
be kept alive until everything was ready for the journey; secondly, to
fit up a car with the apparatus most suitable for transporting living fish ;
and, tbir<lly, to take this car when loaded to Ualifornia in the least possible time, and without any transfer of its contents. This plan was
successfully carried into praetice up to the .time of the accident just be_yon<l Omaha.
"The first insta11ment of living fish inteud~d for the California car
arrived at Char.l estown, N. H., the point of rendezrnus, on the ·7th of
1\fay. It consisted of eighty-two black bass, ( Grystes fasciatUSj) glasseyed perch, (Lucioperca;) and bull-beads, (Pimelodusj) aud al>out300,000
eggs of the Perea jiavescens and the Lucioperca.
"These fish were collected at Lake Champlain, and at the Missi~quoi
River in Vermont, and were taken a journey of thirt.y hours by rail,
before reaching Charlestown. They, nevertheless, bore their trip ndmirably, and arrived at their destination in first-rate order.
,~ The next two weeks w~re spent in fitting up the car, which bad
arriYed at Charlestown, N. H., and making other preparations for the
difficult undertaking in prospect. Arrangements ba<l been previously
ma<le, at the suggestion
Hon.•Spencer F. Baird, United State8 Commissioner of . Fisheries, with Mr. Monroe Green, at Castleton, on the
Hudson, for a supply of young shad and fresh-water eels; and also,
witlt Capt. Vinal Edwards, of Wood's Hole, Mass., for young lobsters
and other salt-water fish. The eastern trout (Balmo fontinab'.s) were to
be taken from the Cold Spring trout-ponds at Charlestown; tbe large
lobsters were to come from Johnson & Young's estabJisbmeut at Boston; and Mr. Myron Green was dispatched to the Raritan Rirnr for catfish.
'' The equipment of the car having been completed, and everything
being rea1ly, the 3d day of June, 1873, was set for our departure. At
midnight of June 2<l, Mr. W. S. Perrin arrived from Boston with a
.special car, having on board the lobsters, oysters, small lobsters, altwater eels, tautogs, and reserves of oeean-water. vVe began at dayJigh t
the next morning filling the tanks in the car aud loading in the fish, ~nd
by 1 o'clock in the afternoon everything was rea<ly, and at a quarter
pa t 2 on Tuesday, June 3, the California aquarium-car started on it.
journey.
'' The car wa furnished by the Central Pacific Railroad Company
and wa one of tlleir fruit-cars, intended for quick trips aero s the continent. It wa 27 feet long and 8 feet wiue, anu was provided with a
We tingbou ·e air-brake anu. ~filler platform, which enabled u to take
it along with pa enger-train .
nd of the car wa a stationary tank, built of 2-inch plank
" ton
lined with ziuc, and occupying the whole wi<lth of tbe car an<l fe to
it' 1 ngtb. Thi tank , a
f, et a.nd 8 inche deep, antl lJel<l, '\then fu I
about ti e ton of wat r. ~ t the other end of tbc ear wa a large i -
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box, the reserves of sea-water, six large cases of lobsters, and a barrel
of oysters. In the center of the car, and occupying nearly all tue room
in it, were the other portable tanks for carrying the fish. Our beds wereon the top of the large stationary tank, which, of course, was covered.
The large tank was also arrangeu so that we could take on water on a
large scale from the water-works at the railroad-stations en route. This
proved to be a very great ,convenience, and was, in fact, indispensable.
" _W hen we left Charlestown, N. H., the car contained upward of 60
black bass, from Lake Champlain, ( Grystes fasm'.atus:) 11 glass-eyed
perch, from Lake Champlain, (Lucioperca., Americana j) 110 yellow
perch, from Missisquoi River, (Perca.flavescens j) 80 young- yellow perch,
from Missisquoi Ri,Ter, (Perea flavescens ;) 12 bull-heads, (horn-pouts,)
from Missisquoi River, (P.imelodus atrarius;) 110 cat-fish, from Rar-it'an
River, (Pimelodus;) 20 tau togs, from near Martha's Vineyard, ( Tautoga
Americana;) 1,500 salt-water eels,.frorn :Martha's Vineyard, (Anguilla
bostonfonsis ;) 1,000 young trout, from Charlestown, N. H., (Salmo fontinalis;) 162 lobsters, from Massachusetts Bay and Wood's Hole; 1 barrel of oysters, from Massachusetts Bay; supplies of minnows for feedfish.

"The black bass, bull-heads, cat-fish, and part of the lobstf'rs werefullgrown and lteavy with spawn.
~, Besides the fish above enumerated, I took on at Albany 40,000 freshwater eels from the Hudson, and arranged for 20,000 shad and sha<leggs (Alosa prrestabilis) from the Hudson, to overtake us at Chicago.
"The receptacles for holdi:1g the fish consisted of 1 large stationary
tank, 8 feet square and 2 feet 8 inches deep; 1 round wooden 70-ga,l lon
tank; 1 round 50-ga1lon tank; a round 30-gallon tau ks; 3 conicalshaped 30-gallon tanks; 6 conic,i,l 10-gallon tin cans; 1 conical 15-gallon tin can; 3 round 9-gallon tin cans ; 2 35-galJon casks; 6 large
cases, containing the lobsters; the total capacity of the whole, exclud:
ing the lobster-cases, being about 16,000 pounds of water.
"Besides the vessels for holding the fish, the car contained the following articles: I large 120-gallon cask, filled with ocean-water; • 1 cm-gallon
cask, filled with ocean-water; I large ice-box; ¼barrel of live moss; ¼barrel of water-plants; curd and meal for feed; 1 bushel of salt for killing
parasites; the aerating-apparatus referred to; 1 alcohol-stove; 1 set carpenter's tools; 2 lanterns; 2 hammocks; 2 spring-beds; 2 mattresses
and pillow; 2 sets bedclothes; 1 bmom ; -1 lot green sod; 2 thermometers;
pipes, spouts, and siphons, for taking in and letting off water; 11.ong-handled dip-net; 2 short-bandied dip-nets; movable -s teps to door of car;
sundry barrels, pails, d·ippers, &c.; maps, with stations marked where we
knew the water to be good or bad; our trunks, valises, and private baggage.
"When the car left Charlestown, there were four of us in. it: Mr. W.
T.Perrin, of Grantville, Mass.; Mr. Myron Green, of Highgate, Vt.; Mr.
Edward Osgood, of Charlestown, N. H.; and myself. We. arrived at
Albany at 11.30 p. m. the same evening, aU the fish doing well, and the
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water in the tanks standing at 45° F. Here we took on the 40,000 eels
mentioned above and half a ton of ice. We also left .Mr. Myron Green
here to go to tlie New York Shad.Hatching Works at Uastleton, on the
Hudson, and get a supply of young shad.
"On my urgent application to the New York Central Railroad au•
thorities, that road took us with their passenger.train, which was due to
leave Albany at 2.40 a. m. on the same night. We reached Suspension Bridge about noon, and left for Detroit with a passenger.train
on the Great Western Railroad. We took on ice and water at Ham•
ilton, Canada, and reached the boat at Detroit ferry about 11 p. m. the
same day, Wednesday, June 4; all the fish being in good order, except
the lobsters, which were dying in cousiderable numbers. The track ou
the ferry.boat being just filled by t:l.le train, without the aquarium.car,
they left us east of the rh-er all night, anJ, it being very warm, I spent
the rest of the night till daylight looking up ice, of which I at last
obtained about a ton and a half:
"Leaving Detroit that morning-Thursday, June 5-we proceeded
<lirectly to Niles, Mich., with a passenger.train, via the l\iicliigan
Central Railroad. We had now come all the way with passenger•
traius, and bad we known this heforelrnud we need not have lost any
time in bringing on the shad; as it was, however, we expected to make
slow time on freight.trains from Albany to Chicago, and I hence
arranged to have the shad brought on by express from .Albany two <lays
after we left that point. These two days we llad now on our han<ls, ancl
it was very aggravating to be oblige<l to lose so much time when 'time
was so precious. Tuerc was no llelp for it, howenr; and as I thought
it would be better to wait part of the time on the road than to spend the
whole of the two <lays in Chicago, I hatl tue car dropped at Niles, :mcb.,
and we remained. there till (UO the next morning-Friday, June 6wllen ,re went o~ to Chicago, after takiug on ke and water, and catch•
ing some minnows to feed the large fish with. We entered Chicago
about 10 o'clock 011 Friday morning, all the fish doing well except the
lob ters and eels.
'' Tile temperatures at which I aimed to keep the different varieties of
:ti h were as follows :
Degrees Fahrenheit.

"Cat.fl h ... __ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
50
"Fresh.water eel ......................................... 45 to 50
45
"Tautog ·························•~······················
45
" alt.water e I ••..•.•..••••••••.••••••••.•...••.••••••••
4~
'' Black ba .............................................. .
4...
"Yellow perch ........................................... .
'' Bull.head .... . ...........
"Gla '· yed p rch.........................................
4...
''Trout ..... _...........................................................
on
"Lob ter ............... _..... _ . . . . . . . . . . . . . . . . . . . . . . . . . i4 to 3G
" 0 ter , . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 34: to 3G
n

••

•
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'' :From the experience which I have now had, however, I would advise a change with some of the fish, which would make the temperattire
as follows:
Degrees Fahrenheit.

" Cat-fish _... , _ ....................... _......... , . . . . . . . . .
"Fresh-water eels..........................................
"Bull-heads .........·.. . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . .
" Glass-eyed percll. . . . . . . . . . . . . . . • . . . . . . • . . . . . . . . . . . . . . . . .
'' Yellow perch . .......................... - _...... _ . . . . . . . .
"Black bass .................................. ~. . . . . . . . . . .
,~ Salt-water eels...... . . . . . . . . . . . ...................•....
" Tan togs. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . .
"Tront .... _. _. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
" Lobsters ...... _............ .. ... : ................. ·_. . . . . .
" Oysters .............................. ~ . . . . . . . . . . . . . . . . . .

50
50
48
48
45 to 48
42 to 45
42 to 45
40

36 to 38
34 to 36
34 to 36

'' Mr. Myron Green rejoined us with the shad the next morning, Saturday, June 7th, and at 10.15 a. m. the same day, after having taken on
three tons of ice and three tons of Lake Michigan water, we left Chicago for Omaha, via tbe Chicago arnl Northwestern Railroad.
"We took on water again at Cedar Rapids, Iowa, and arrived at
Omaha at 11 o'clock on the morning of Sunday, June 8th. Through
the courtesy of Mr. C. B. Havens, the train-dispatcher of the Union Pacific Railroad, who detailed an engine to take our car to the ice-hou~e
at tb-e Union Pacific shops, we were. enabled to take on a ton and
a balf of ice, and about 1 o'clock we started westward again. We
were now on our sixth day out, and everything was promising well. ·
All the dead eels had been removed, and we ba<l 20,000 or 30,000 left.
The mortality of the lobsters was on the decrease, and we still had
·over forty alive and in good condition. All the other :fish were in
splendid order. We had ice and water enough on board to take us,
if necessary, to the Sierra Nevada-certainly with what supplies we
could get iu the Wahsatch Mountains, where the water is good. The
circumstance of the fish having live<l so well up to this time gave us a
good deal of confidence, and we were encouraged to hope that they
would continue to d0 well to the end of their journey.
"After leaving Omaha, we stowed away as well as we could the immense amount of ice we had on the car; and, having regulated the temperature of all the tanks, and aerated the water all round, we made our
tea and were sitting down to dinner, when suddenly there came a terrible crash, and tanks, ice, and everything in the car seemed to strike us
in every direction. We were, every one of us, at once wedged in by the·
heavy weights upon us, so that we could not move or stir. A moment after
the car began to fill rapidly with water, the heavy weights upon us began to loosen, and, in some unaccountable way, we were washed out into
the river. Swimming around our car, we climbed up on one end of it,
which was still out of water, and looked around i,o· see where we were.
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We found our car detached from the train, and nearly a.U under water,
both couplings having parted. The tender was out of sight, and the
upper end of our car resting on it. The engine was three-fourths under
water, and one man in the engine-cab crushed to death. Two men were
floating down the swift current in a drowning condit.ion, and the balance
of the train still stood on the track, with the forward car within a very
few inches of the water's edge. The Westinghonse air-brake had saYe<l
the train. If we bad been without it, the destruction woulu have been
fearful.
"One look was sufficient to show that the contents -0f the aquariumcar were a total loss. · No care or labor had been spared in bringing the
fish to this point, and now, almost on the verge of success, eYerything
was lost.
'' I immediately telegraphed the state of affairs to Mr. S. R. Throckmorton, chairman vf the California :fish-commissioners, and to Hou.
Spencer F. Baird, the head of the United. States Fish-Commission at
Washington. I received instructions, by telegraph, from Washington
the next morning, to return east immediately, with my assistants, an<l
take on a shipment of young shad to Ualifornia under the auspices of the
United States Fish-Commission."

D-OVERLAND JOURNEY WITH LIVE SHAD.
1.-PREP.A.RATION FOR THE TRIP.

As soon as was practicable after the . accident to the first California
aquarium-car, I reported to Professor Baird at Washington, reaching
that city on the morning of June 15th.
Having received here more explicit instructions in regard to the trip
with shad, I made immediate preparations for uu<lertaking this journey,
anu arrived at Uastleton, on the Hudson, with my men, on the 25th <la y
of June. The :New York State shad-batching works, under the immediate charge of Mr. Monroe Green, are located here, and it wa at thi '
point that I was to procure my consignment of shad for California.
2 .-THE START.

At Go clock in th e afternoon of the same day, Wednesday, June 2:;,
I left the ba(l-batcbing camp, with 40,000 young shad. They wer
packed in igbt 10-gl-lllon cans, each can containing 5,000 fish. The,bad been ju t taken from the had-batching boxes in the river l>y l\Ir.
Green, and appea red very healthy an<l lively; but they looke<l so frail
aud c1 licate tha t it e m <l almost a hopelc ta k to undertake to car ry
th m alive 3,000 mil , and d po it them in a river at the otll r
extremity of the contin nt, a nd l certainly despaired. of getting tllem
tbn af l .
Tb r w r t'i ur of u in all at the tart: l\1r. H. W. We? ·her· . lr.
:\. T. P errin; fr .... Iyron Green; and my elf.
fr. Wel her accom-

OPERATIONS IK CALIFORNIA IN 1873.

391

panied us as far as Omaha, and the success of the expedition iS' -largely
owing to his skill and experience. The remaining three went through
to California with the shad.
3,-THg APP ARA'l'US.

Our outfit was very simple, consisting merely of the eight cans containing the fish, one similar cau filled with water for a reserve, two or
three pails arnl dippers, a thermometer, and the apparatus for changing
the water. This apparatus and its use demand a few words of explanation.
The requirements demanded for keeping young shad alive in transit
are radically different from those involved in carrying any ot,her fish, 1
. beliern, that have yet been experimented with. They require changes
of water, of course, like any other fish; · but they always scatter indiscriminately through all portions of the water containing them, instead
of dropping to the bottom of their can, and remaining quietly there, as
js the custom with very young trout and salmon. In consequence of this,
the water cannot be dipped out and thrown away to make room for
fresh supplies without dipping out and tbrowing the fish away with it.
It becomes necessary, therefore, to separate the fish from the water
before renewing it. To accomplish thi8, the apparatus in question is intended. It consists of a cylinder 2 inches in diameter, ruade of very fine
copper-wire netting, and about as lo □ g as the can is deep. The bottom
is closed with the same netting. Tlrn top is open. In connection with
this is used a piece of ½-inch rubber tubing 6 feet long. To .change the
water, the wire cylinder is thrust into the can to any desirable depth;
the water immediately enters the cylinder through the wire net-work,
which also keeps the fish out. One end of the rubber hose is now dropped
into the cylinder, the other end being placed in the pail or can intended
for the waste water. The water being started in the hose by applying
:mction at the lower end in the pail, it acts at once as a·siphon, and
begins to draw the water out of the cylinder. As the fish cannot get
into the cylinder, the water is drawn off without drawing off the fish.
When a sufficient quant,ity has been removed, the c_ylinder aud siphon
are taken out, and the spare room in the can replaced by putting in
fre.sb reserves of water very carefully with a dipp~r. · Thus the changing· of the water is safely accomplished. · This very simple, ingenious,
and effective method is the invention of Seth Green.
4.-'l'HE CARE OF THE FISH.

The points about carr;ying living young shad safely are such as to
make it very delicate and critical work. They are substantially as fol. lows:
1. To make constant changes of water.
2. To keep the temperature of the water within specified limits.
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3. To amid sudden changes of temperature in the cans containing the
fish.
4. To avoid nny agitation of_ the water in the cans.
5. To furuish constant supplies of water containing minute natural
food .
. G. To guard vigilantly against the use of water in the least degree
u_nwbolesome.
Any failure to supply the abovecouditions will be immediatelyfollowecl
by fatal results.
Changes of wa,ter.-To make constant changes of water, experience
bas shown to be one of the important secrets about keeping the young
fish in good condition. ..A. change is usually made once in two hours.
Any temporary neglect of this precaution soon shows its effect in the
weakening of the fish, and prolonged neglect is fatal.
A spare can containing a reserve of fresh water is usually carried along
with tl.10 other cans, and is filled as may be required at railroatl-stations.
The changes in the cans are made as just described under the head of
apparatus for changing the water. In our caRe, the water was changed
every two hours, night and day, for the first half of the trip, and almost
every hour for the last half. As we had eight cans of fisll, and were seven
<lays and nights on the way, we made almost a thousand changes of
water. The labor, of course, was almost incessant. It was like walking
a thousand miles in a thousand hours.
Temperature of the water.-It ltas been ascertained that a lower degree
of temperature than 62° Fahrenlleit or a higher degree than 75° Fallrenheit is unfavorable to young shad. It becomes necessary therefore
to keep the water in the cans between these two points, viz, 02° aud 75°.
This is done by cooling the water used for cllangitlt~ with ice when too
warm, or heating it with artificial beat when too cold.
It is not usually a very difficult matter to obtain water of the right
degree for changing with, because most trips with shad are made in
warm weather, an<l in- a warm climate, and the main <lifficn lty is to get
the. water cool enough, wllich can easily be done with ice. On our o\·crla,u<l journey, however, we passed tbrough n, very col<l climate iu cro sing tbe lligh ridges of ti.Jc continent. Indeed, at one point on the Uocky
Mountain , it nowed in the day-time, although almost the 1st of July;
and at the e high altitudes the nights were al ways -very cold. To keep
the temperature of tte water up to a safe point under t:1esc con<litiou ',
in a cold car, with 110 fire in it, an<l with reserves of water wllich themselve · w re cold: wa · no ea ·y matter, as will appear in tlic account of
the jouruey. Iu<l e<l, at one time there eemed to be no pos iule cllauce
of imviug th ti 'h, though, through tbe untiring labor and per ·en•rance
of Mr. Perrin and }Ir. Green, it wa accompli bed.
Sudden chan9e . - ucld n change of temperature are , ry injuriou ·
and on 'll fatal, to had. So important i · the precaution tllou"bt to l»of
guardi11g- ng-ai11 ·t tlli danger tbat an alteration of more than t,rn degrc ·
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in the cans ~Len changing the water is avoided if possible. This end is
accomplished by preparing the reserve water in a pail or can beforehand,
an<l having it witllin two or three degrees of the temperature of the shadwater when the change is ma<le. This can usually be done, but it
ad<ls very mucll to the labor and care. If we could simply have put a,
piece of ice in tlle shad-cans, or have poured in some warw water when
it became necessary to depress or raise the temperature, the work of
keeping it right would have been comparatively simple; but to be
obliged to grade it 1Jy this slow process of preparing the water beforehand, and then to affect the temperature of the cans only two degrees
at each change, was a complicated work, an<l required constant care and
Yigilance, as is evident from the consideration that if the temperature of
the shad-cans took to rising or falJing rapidly, it would get the ad vantage of us, so that we could not change the temperature fast enough,
at the rate of two degrees at a time, to keep up with it, and to restrain
it witliin the required limits.
Still another complication comes in passing through col<l climates,
which is that the character of bot water that is obtaine<l cannot be tested,
and it therefore cannot be safely used on the fish, even when reduced to
the right temperature, an<l can only be employed as a warm bath to place
the vessels containing the _reserve water in. This is not all. The only
way, ·at times, on the overland journey that we coul<l get Lot water was to
beat bars of iron in the engine-furnace, and thrust them, when heated,
into a vessel of water, the train, of course, being all the time in motion.
Under these circumstances, then, ffre steps became necessary in order
to regulate the temperature of the shad-cans: (a) to heat the irons in the
engine-furnace; (b) to heat water witlJ these irons; (c) to warm the reserve water used for a change by placing a vessel of it in the water heated
b,y the ironR; (d) to make the change with the prepared reserve; (e) to
continue altering the temperature in this way two degrees at a time
until the clesireu point was reached.
To work all night at this, in a moving railway-car, in a coldtclimate,
with tbe temperature of the water falling faster than you can possibly
raise it two <legrees at a time by the most actirn exertions, while all the
time the lives of the fish and the success of the whole expedition are
hanging in tlie balance, is no child's play. It was like the a~cient punishment of being fastene<l to a pump up to one's chin in water which
rose as fast as the most vigorous pumping could keep it down.
Agita-tion of the water.-Oontrary to the requirements of young trout
and salmon, agitation of the water, which is to the utmo~tdegree beneficial
to them, is equally injurious to shad. To avoid this inJ·urious aO'itation
b
'
shad arecarrie<lin tall an<l (comparatively) slender cans, instead ofin broad
~nd shallow vessels. These cans, which have rather a narrow neck, are
11lleu up to the ~arrowest point. By these precautions, the motion of
the trains is almost entirely prevented from agitating the water. In
pntting in the fresh reserves, care is taken to place the water in gently,
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and never to pour it in hard, with the same object of avoiding a violent
<listurbance of the water. As our cans were properJy made, ha,i □ g
been prepared under the direction of Mr. James W. Milner, the very
efficient assistant of Professor Baird, we had no trouble from the motion
of the train agitating the water.
Supply of minute forms of life as food to the fish.-To furnish the fish
with constant supplies of water containing minute natural food, is obdously necessary to do after the fish are two or three days old, and the
yolk-sac absorbed; for then they are ready to feed. Nearly all creatures,
as is well known, require, with great frequency when first born, supplies
of nourishment to replace the waste produced by the vital processes;
but with fish this is particularly true, and especially so with young shad.
To supply this nourishment is usuaIJy not difficult, all but very cold
water containing more or less of it. The main precaution to be ouserved
is to take on sufficient reserves of (rPlatively) warm water when opportunity offers. Tlle warmer the water; other things being equal, the
greater is the amount of nutriment in it. We had no particular trouble
on our journey on this score.
Unwholesome water.-To avoid the use of water in the least degn~e
unwholesome is a precaution the necessity for which is apparent. Unwholesome water will kill any fish even when not confined, and especially so highly-organized a fish as a young shad. And if this is
important with fish in their free state, it is obvious bow much more so
it must be with fish confined by thousands in small cans, where all the
conditions, to begin with, are unfavorable to life, and where only a
slight addition to the increase of the evils of their situation is mfficient
to turn the scale the wrong way and destroy them.
. To guard against unwholesome water in traveling with live shad,
various precautions are employed. Passengers and railroad-employes on
the train are consulted as to the character of the water ahead. This usually helps somewhat in a great many cases; though great caution must
be exercised in accepting the information so obtained. On arriving at
any given water-station, further inquiries are made; and if all accounts
agree that the water is lime or alkaline water, or otherwise unsuitnule, it
i8 given up; but if nothing is learned against it, it is then tasted, and,
if tbi first ta ting i favorable, a supply is taken on board. It is then
more carefully and deliberately tasted, and, if traces of lime or alkali are
di covered, it i, thrown away; if not, a few fi h arc placed in a tumblPr
full of it, and their movements watched. If it is very unwhole omc,
they will bow it at once by tl.Jeir actions. If they do 11ot seem uuea y
in it, tll tumbler ma be ta i<le for au hour or two, and it~ at the end
of that tim , tb fi b appear to be doing well, it i cou i<lered afe to u
th water. I ma add here that it i 'Urpri ·ing how sen itive and
accurat on · ta tc will b come after a few da,r 'practice in <letectinrr
true of Jim or alkali in th wat r. The imp.rowment in thi re pc ·t
<lnrin rr th journ r in th ca '' of our party a toni bed u . Our palate.
med to become a quick and po itiY in their action a the mo t en?
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s1tive clrn'mical tests. I believe at the end of the journey we could have
detected. almost tbe slightest traces of alkaline mixture in the water, by
the taste.
It was always a m~tter of great anxiety with us, at every change of ·
water, lest we should get unwholesome water into tbe cans, and so
destroy iu a moment tlie fruits of nll our pains and care. It was particularly so at first before we ha(l acquired confidence in our judgment of the
qualities of different waters, and the thought that one mistake in all the
thousand changes of water to come woitld be fatal to the enterprise iras appalling. It seemed as if it would be a miracle if we should safely run the
gauntlet of this thousand changes in passing through a country the water
of which for two thousand miles held lime or alkali, and for a thousand
miles was frequently so bad that cattle could not drink it.
We went through it all, however, safely; and, though we exercised all
the caution we could bring to bear on the subject, I think we owed it as
much to good luck as to our own care that we escaped the danger of
using bad water.
I forwarded to you at -wasbington a list of the places en route where
we found good water, so that liereafter, with this for a guide, there need
not be much danger of going wrong.
5.-JOURNAL OF THE TRIP.

As before mentioned, we left the shad-hatching works at Castleton, on
the Hudson, for the Castleton railroad-station at 6 o•clock on the afternoon of Wednesday, June 25, with fort,y thousand young shad packed
in eight cans of water, each holding ten gallons.
On arriving at the Castleton station. we changed the water once, and
left Castleton for Albany at 0.15 p. m., the water in the cans standing
at 70°. At Albany, we made two changes, and took the westward-bound
train for Sacramento at 11.30 p. m. We took on water at Utica, Syracuse, Rochester, Buffalo, Dunkirk, Erie, Painesville, Oleveland, Illyria,
(well-water, doubtful,) Edgerton, Elkhart, South Bend, (lime-water,
bad,) an<l Chicago, keeping the temperature of the cans very near to 700,
and arriving at Cliicago on Friday morning, July 27, with the fish in
good order. It was exceedingly hot at Chicago, the mercury standing
nt 100° in the shade, and it was or:ly with the utmost difficulty, and by
constant changes of water, that we succeeded in keeping the water down
to a safe point. As it was, the heat made the temperature of the cans
rise to 740_
On leaving Chicago, the air grew cooler, and by night we had
brought the temperature down to 68°; but approaching Omaha tbe next
morning, it went up again to 70°; and wllile waiting at Omaha., which
we reached on Saturday noon, July 26, it rose to 730, though we tried
bard to keep it down. Between Chicago and Omaha, we took on water
at La Salle., Bellows station, Bureau, Tiskilwa, Rock Island Davenrlort
I

'
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Kellogg, Casey, and Avoca. Mr. Welsher left us at Omaha, and re.
turned to Rochester.
We left Ornalrn on the Union Pacific road at 3 o'clock on Saturday,
with the fish in excellent order. Through the com tesy of Mr. C. B.
Havens, the Union Pacific train-dispatcher, I was permitted to stop the
train at the Elkhorn River, where the aquarium-car accident bappenell,
to take on a reserve of river-water at that point; the little experience I
had bad in it leading me to think that it would be good for the shad.
The country west of Omaha for fifteen hundred miles is,as is well known,
,ery poorly supplied with good water. It therefore seerne<} necessary
to ha,e a larger reserve of water on board than the 10 gallons which
served our purpose east of this point. I accordingly took on at Omaha
a 30-gallou tank, which bad oeen rescued from the aquarium-car wreck,
which, with our pails and spare can, gave our reserves a capacity of 50
gaJions.
On arriving at the Elkhorn River, the train stopped, and we took on a
full reserve of 50 gallollS of the river-water. The river was somewhat
roily, and tlrn temperature was 84° to 85°, but tbe water tasted good
and soft; and, uy a singular coincidence, it proved to be the iJest for the
slJad that we found on the road.
The l'iver that had swallowed up so unspari11gly the car-load of California fish, thus contributed more than any other toward assisting tho
shad across safely to that State.
After taking on the Elkhorn water, we placed a few shad in two tumblers of iL, and observed their moyements. They seemed highly pleased
3nd entirely at borne in it. Being satisfied from their movements that
tlie water was good, we immediately reduced its temperature with ice,
an<l began making changes with it. The afternoon being very warm,
howernr, we could not get the temperature below 72° till night. It
grew cooler after dark, and by 1. o'clock, Sunday morning, we bad the
temperature of the ca,ns <lown to 6!J 0 and 70°, the air in the car being
at G0°. vVe took on ice Saturday night at Grand Island, Nebraska, one
hurnlred and :fif'ty-four miles beyond Omaba, and water at daylight on
Sm1day morning, at Big Springs, Nebraska, three hundred and sixty-one
miles from Omalla. The water at Big Springs was clear and very good
·witlJ a tfmperature of 5S 0 • The shad placed in a tumbler of it seemed
to like it.
t 10 o'clock on Sunday, June 2D, tlie temperature of the
can' wa ' at G, 0 to 6!J 0 • \Ye were now gradually climbing np tlrn ea, tern
slope of the continent. The air wa·s cool and pleasant, aud we had no
difficulty in 1-eeping the n-ater at about G O all day. .At G o'clock p. m
ou Snu<la afternoon, w reached Laramie, "\Vyomi11g Territory, and took
ou 50 gallon: of Laramie River water; temperature 620 aud good water.
\
were !low at an altitude of over 7,000 feet, aud as soon a the tm
, t th air 0 T n- v r ·old. In . pite of our be t effort , tlle water in th
can ' <lroppt' l to G5°. Thi· I cou id r d too rapid a decrea e from tho
7.., 0 of a urd, y afteruoon, o w built a fire in the tove of the expre T
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car in which the rnms of fish were carried, and heated our reserves, but
onl,y succeeded, with difficulty, in raising. the temperature of the cans a
<legree or two, to 66° and G7°.
'Monday morning, June 30, opened with a warm, bright sun, and the
promise of a warm day, and we let the fire in the stove go down; but
before noon it became very cold again, with a squall of snow at Bryan,
Wyoming Territory. There was also snow on the side of the track.
vVe built up another fire in the stove, and kept the water in the cans
atG6°.

We arrived at Evanstown, Utah, about 2 o'clock p. m., on 1.\1:onday,
and took on a reserve of river-water. It was clear and comparatively
good, with a temperature of 57°. As we descended vVeber Canon, toward Great Salt Lake, the weather grew warmer, and we descended
to Ogden without mishap, reaching this point at half past five, Monday
afternoon, with the fish all in first-rate order. Here I left 5,000 of the
shad, as fresh and lively as when they were taken from the Hudson, in
the care of Mr. Rockwood, of Salt Lake Uit.y, who deposited them in the
Jordan River, a few miles above its outlet into Great Salt Lake. vVe
also took on ller.e 50 gallons of water from the Weber RiYer, and started
westward again on the Central Pacific Railroad, 15 minutes earlier than
we arrived, according to the Central Pacific Railroad time, but really
about two hours later.
Everything now looked exceedingly favorable and encouraging. We
had passed through more than a thousand miles of the dangerous
country without loss; the shad appeared as lively and healthy as when
we started; we bad 50 gallons of good water on board, and only four
hundred nnd sixty miles to run to the beginning of good water again,
at Humboldt, and only three hundred and fonrteen miles more from
there to Sacramento. We thought we bad reason to feel encouraged.
Our spirits rose .accordingly. The terrible strain of the past :J:ive days
of auxiety began to slacken. We did not know wllat was coming
that very night, or we should not have felt so well over it, for the next
night was the most, alarming and critical of the whole journey.
The temperature of the cans was standing at G.:, 0 , or within 30 of tlie
limit of <lange:r:; our reserves of water stood at G0°, or 20 below the
limit. The night came on extremely cold ; there was no stove or place for
· a fire in the car; and the temperature of the cans was falling every
moment. In the day-time, bot water could have been obtained by telegraphing ahead; but at night this was quite impracticaule. The situation was exceedingly alarming.
Through Mr. Perrin's foresight, however, at Ogden we made a favorable beginning of the night. While I was busy arranging for the transfer of the shad for Salt Lake, and attending to indispensable matters
which absorbed all my time at the Ogden depot, Mr. Perrin, on discovering that there was no stove in the Ceutral Pacific express-car,
with admirable foresight went into the kitchen of the drpot,-restaurant,

·
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and procured permission to beat some water on the stove, by which we
obtained eight gallons of hot water aud got a good start.
I also took the first opportunit.y to go forward iuto tb·e postal car and
obtain permission to lieat water on tbe mail-car stove during the nigltt,
The danger was now apparently aver:ted, and, it being my night for sleep,
I, lla·dng been up the greater part of the uight previous, retired, lea,·ing Mr. Green to remain on <luty till midnight, and Mr. Perrin from midnight till daylight, when I was to go on again.
Mr. Perrin and Mr. Green desene the entire credit of taking the
shad through the critical night that followed, and for an account of it
l will quote from Mr. Pe!Tin's journal:
"As we ]pft Ogden on Monday evening, it became ·e vident that we
shoul<l nee<l bot water during the night; for the water which we took on
at Ogden was, I think, a.bont 60°, and the tc>mperature of the air promise<l to be no higher, while it was necessary to keep the temperature of
t be cans above 62°. Accor<lingly, Mr. Stone _rna<le arrangements to beat
water, if necessary, in the postal car, where there was a stove, but after
he went back to the sleeping-car, the man in charge oftbe mail-car came
to us and said that they were very busy and <li<l not see bow they could
ham a fire in the car. So Mr. Green went into the engine-cab and persuadetl the engineer to heat some iron couplings in the furnace of the
engine, an<l then to put tqem when red bot into our pails filled with
water. Tuis water was, of course, dirty an<l unfit for use in many other
respects; so l\fr. Green took the Jarger tin pail, and filled it with warm
water, and set into it a sma11er one with good water in it, but too col<l
In this way, he heated a sufficieut quantity for immediate use. When
he woke me up at 12 o'clock, the air in the car was cold, and growing
colder, and it was apparent that work: must be <lone to keep the temperature up to tue right point. At the first stopping-place, I went forward
to tbe engine, but found that at that place they changed engines and
also engineers.
'' The new engineer hardly understood the case, and w·as at first unwilling to <lo what I desired. The conductor, too, seemed averse to any
delay, and was not very pliable; but after a statement of our necessitie.
they both consented, and I was to go forward for hot water at the next
stop. Thi I did, and obtained hot water heated in the way I htrrn described. The engineer remarked tlmt be could heat no more till be
reached Toano, about 4 o'clock a. m., when he could give me all I wanted.
But at 2.30 a. m. the temperature of the car was about 52°, and the
water in the can about ('3°, and, of course, going down. I was gettin 11
a little uervou , for before 4 o'clock tlle water would surely get too cold
unle
ometbing wa done. The train stopped, aud I ran forward, and
nfter the engineer heard my ca e, he told me that they were going to
top for wat r in about 20 minute., and then he would let me ba-r
another upply of warm water. .About 3 a. m. the train topped, and I
w nt forward, and he engineer took out the hot irons and heated th
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water, and I was enabled to keep the water up to the right temperature
until we reached Toano, where I got another supply. A.t ·wells, I think
· it was, another engineer drew off boiling-hot water from the engine.
This took some time, for the water ran very slowly, as it was mostly
steam that came out. I could not, have gotten enough bot water in this
way had not the train made a stop of 15 or 20 minutes for breakfast.
"In this way J got through the night without letting the temperature
fall below G2°; of course, it kept me almost constantly at work."
On Monday, at daylight, I joined the car again, and was quite appalled
to hear of the dangers that bad been passed the night before.
The water in the cans now stood at 63°; we were on a descending
grade; the sun was quite warm; and by 10 .o'clock, at Catlin, Nev.,
we had the water up to GG 0 • The sun and air grew warmer, and by noon
the temperature in the cans rose to 70°. VVe bad now descended 1,~00
feet, and it was so warm that we began to use ice again to cool the water.
I did not allow myself, however, to be deceived by appearances, but
telegraphed ahead to Humboldt for hot water. I also telegraphed to Mr.
Tllrockmorton, of the California fish-commission, for a supply of ice
and river-water at Sacramento, on the arrival of the train.
We reached Humboldt at half past 6 the same day, Tuesday, July 1,
and took on 8 gallons·of hot water and 30 gallons of cold water. The
water, which was from a spring, was very good indeed, and had a temperature of 65°. In three hours more: to our great consolation, we began
climbing the Sierra Nevada, with all the bad water left behind us and
ouly good water before us. ,ve were also now only four't een honrs from
Sacramento City. "\Ve bad both hot water and ice on board, and t!Jc fish
were in splendid condition. vVe therefore had great hopes of bringing
them through safely.
The rest of the journey was comparatively free from anxiety or danger,
or any marked events. About sunrise on the morning of vVednesday,
July 2, our last <lay, we crossed the summit of t!Je Sierra Nevada, and
began descending the Pacific slope into Californi;:t,; the water in the cans
now standing at G5° to 66°. At 9 o'clock we took on 20 gallons of good
water, with a temperature of 60°, at Alta, Cal., .and arrived at Sacramento City at half past 1 Wednesday afternoon, with the shad as fresh
and lively as when they left the Ilu<lson Rirnr a week before. It seemed
like a miracle f
At Sacramento, we met Mr. Throckmorton, and took on the ice and ·
water which he bad provided at tl..ie depot.
At 20 minutes past 2 we took the California and Oregon cars up the
Sacramento River, in company with Mr. John G. ·woodbury, the Cal•
ifornia State fish-warden, and, after several changes of water a~d no mis•
haps, arrived at Tehama, Tehama County, California, about 9 o'clock in
the evening. In a few minutes we were at the river-side, and just at 10
minutes past O on the evening.of W c<lnesuny, J uJy 2, 1873, in the pres•
ence of l\fr.. Woodbury, ~fr. Green, Mr. Perrin, and several others, cit-
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izens of Tehama, the 35,000 shad from the Hudson Rh·er, New York,
were <leposite<l safely and in good order in the Sacramento Hiver, at
Tehama, Cal.; and we turned away from the river toward our hotel,
feeling as if a load of incalculable weight bad been lifted from us.
I ought to add here that, at Ogden and various other places on the
road, we removed the sediment and dead fish from the water by placing
tl.Je can-eud of the rubber siphon close to the bottom of the cans, and
starting the stream through the siphon witliout using the protecting
cylinder. Tile live shad not resting on the bottom at all, this simple
method will clean up every particle of impurity that has settled in the
water without drawing off the live fish. This device sen·es a double
purpose; for it not only removes all the dirt, but it draws off all the dead
fish, where they can be seen and counted. In this way we arrived at a
very.near estimate of the loss en route, which we placed at about 400
fish, or only 1 per cent. of th'e whole.
In regard to Mr. Perrin and Mr. Green, and their __work on the car, I
must say that two better men for the undertaking could not have been
found. Faithful, untiring, and nerved by the moiSt resolute determination to succeed, they did all, and more than could be asked of them, and
the extraordinary success of the expedition is, without doubt, greatly
dne to their efforts.
6.-EXPERIMENTS TO .ASCERTAIN THE CHARACTER OF THE W .ATER.

_The tern pera.ture of the water used in the experiments giYen below
was approximated to that of the water in the cans at the time the experiments were trieu.
Elkhorn River (Nebraska) water.-Soft, but roily. Saturday, June 28,
put one shad in tumbler, containing three tablespoonfuls, at 4 p. m.
Ile appeare<l to like it; was alive and doing well at midnight; showed
signs of distress toward morning; at sunrise was just alive; at 7 a. m.,
on Sunday, was dead.
Big Spring(Ncbraslca) water.-Olearbutalittle hard. Put one shad in
tumbler containing three tal>lespoonfuls of water, at 8 o'clock a. m.,
Suuday morning; showed signs of distress at noon; was alive at 2 p. m.;
died soon after.
Laramie River ( Wyoming Territory) water.-Not quite clear. Put ·everal shad in a tumbler full, at 7 p. m., on Sunday; appeared to like it
at fir t, but afterward to sufler some; at midnight were in considera; at 1 a. m., Monday morning, they began to die; at 4 a. m.
ble <li tr
nearly all <l ad; at unri e, all dead.
Riur-icater, .Evanstown, Utah.-Somewbat roily. Put two sbad in a
tumbler full, at p. 111., londay, June 30; did WP.11 in it.
Humboldt pring (Ilumbo ldt, ev.,) water.-Put e\~cral had in tumbler
at J p. m., on 'lue day, July 1; eemed to like it; appeared well mo, to
th night; in a good d al of di r
at daylight; died in the forenoon.
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7.-STATIONS AFFORDING SUPPLIES OF WATER.

West of Humboldt all the water is good, and it is not necessary to
test it.
We took on water east of Omaha at Albany, Utica, Syracuse, Rochester, Buffalo, Dunkirk, Erie, Painesville, 010'\"eland, Illyria, (well-water;
doubtful,) Edgerton, Elkhart, South Bend, (bad lime-water,) Chicago,
(Rock Island Railroad depot,) La Salle, Bellows station, Bureau, (rain~ater,) Tiskilwa, (spring-water,) Rock Island, (good,) Davenport, (from
Mississippi River,) Kellogg, Casey, and Avoca.
West of Omalla, we took on water at Elkhorn River, fiO gallons, 84°
F ., roily ;* Big Springs, 10 gallons, 58° F., clear; Laramie River, 50
gallons, 6~° F., clear; Evanstown, (spring-water,) 10 gallons, 57° F.,
clear; Ogden, (Weber River,) 50 gallons, 60° F., roily; Humboldt station, (spring-water,) 50 gallons, 65° F., clear; Alta, 20 gallons, 60° F.,
clear; Sacramento, 20 gallons, warm, muddy.
8.-TEMPERATURE OF WATER IN THE CANS.

The temperature of the water in the cans was as follows : Hudson
River water, 70°; Albany to Chicago, 70° to 74°; Chicago to Omaha,
740 to 680; Omaha to Laramie, 73°, 67°; Laramie to Ogden, 67°, 65°,
67°, 660; Ogden to Humboldt, 66°, 62°, 70°; Humboldt to Sacramento,
700,660,570; Sacramento to Tehama, 67°, 70°; Sacramento River water
at Tehama, 740,
9.-CONCL USION. ·

I will close this account of the overland journey with the shad by saying that, considering all the liabilities to accident and delays which are
incident to railway-travel, especially when encumbered as we were with
a dozen cans and pails, weighing in the aggregate half a ton, I think we
were surprisingly fortunate in g~tting along as well as we did. We
made numerous changes of cars and transfers of our· freight from one
train to another, often in the greatest confusion and hurry, with trunks
flying about our heads and feet, and railroad-employes pushing and
thrusting us and our cans out of their way. We were often or<lered
away by baggage-masters and express-agents, though we could uot, with
safety, leave our charge for a moment; and at times, especially at the
junctions of the great lines of railways, where we were hardly left a
place to stand, anrl where at the same time in all the confusion and
crowding we felt obliged to take on water and even to change the water
in the cans, it seemed as if some disaster must certainly come-either
that the fish would be injured, or· that the cans would be upset, or left
behind, or that some of us would be left, or enter the wrong train,
or something of the sort hap,pen.
"I do not consider roily water at all objectionable. but the reverse. I tbink it much
better to take on large reserves at a few places than small reserves at many places,
because every change of waie1.- involves a risk.

26 F
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y t, though it seems almost incredible, not au accident, or delay, or
<lrawl>ack of auy kind happened. vVe did not lose a fish from any contiug uci s of any sort, nor meet with a moment's delay, but entered
acrameuto City with all onr fish alive, just on the moment that we
w re due to reach it l>y the 11.30 p. ru. train which we took from
.Albany ou \ ednes<lay the week before.
E-TKE )1cOLOUD RIVER STATION.
The next evening, after depositing the shad at Tehama, I took the
train for Redding, and tb·e stage thence for the McUloud River, arriviug
at the ri,·er at daylight of the following <lay, July 5, 1874. My object
in making this journey was to see in what condition our camp of last
year on tlle ~foOlond might be, and to make some examinations of the
river itself, with special reference to using· the river-water this year for
maturing tlle almon-egg-s for shipment. I confess I was somewhat surpri ed, con idering the unsettled condition of the country and the presence of Iudians, to find the house and belongings exactly as we liad left
tliem. Notli1ng ha<l been molested, and nothing apparently touched, except ome spare lumber which an agent of the California and Oregon Stage
Company liad borrowed in an emergency, and which was immediately
ettled for. An examination of the river seemed to indicate that water
for the hatclling-hou e could be obtained by carrying it in a ditch from
a point about fifty rods above the site selected for the hatching.-works.
Tbe e ha ty examinations having been conc'Iuded, I went to Shasta
City to engag the services of two fishermen who bad assisted us the
year before, and thence I proceeded to San Francisco. Having secured
npplie and men for the season's campaign, I left this San Francisco
city again for the :v.lcOloud River on the 5th of August, arriving- at camp
th next morning at daylight.
Tiler ar b fore, the idea of using the McOloud RiYer water not having. ugge 'ted it elf, I had been obliged to locate the camp and hatchingwork at a con iderable distance from the river, in order to obtain
bro k-wat r for maturing the eggs. The inconvenience of this arraugem nt, wbi ·h place<l the :fislling-grounds and the batching-works a mile
apart, i appar nt. In fact, the constant necessity for crossing and
material from one point to the other, frequently in a temp ratur of 110° in the shade, became so intolerable before the season
wa ov r, witll it con equent labor, risk, and loss of time, that I bad
r ~ 'Olv d if po ' ible, the u xt ea on, to bring the camp, batching-works,
fl bing gr und , and tage-cornmunication ·together at one place. TlJis
I wa f, rtunatcly enabled to do by using the river-water for batching
at a p int wlJ r the California and Oregon stage-road touches the we t
bank of the i\foOloud. The fir t plan for conveying the water from a
hi 00 ber r art f the river to the batching-works was not succes ful on
ac · uut f th r not being ufficient fall for a satisfactory hatcllingnp , ra U ' , ud for other rea on . This plan wa therefore abandoned,
1
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and the attempt was made to raise water from the river by a wheel
placed in the current. This method, which worked to our entire satisfaction, will be more particularly described hereafter.
Previous to my arrival, I bad dispatched my foreman, Mr. ·woodhnry,
together wit.h Mr. Green and Mr. Anderson, to the McCloud, with instructions to move the camp and batching-works to the river-bank, and
to make preparations for using the river-water for hatching.
When I arrived, on the 6th day of August, I found things in a very
satisfactory condition. The house had been moved in good ot'der, and
was now placed just at the water's edge a few rods from the junction of
the st, ge-road with the river. The large hatching-tent bad been erected,
a considerable number of salmon had beencaughtand corraled,and everytliing promised well. I was soon after waited upon by a deputation of
the McCloud tribe of Indians, who, at the time of their visit, expressed
themselves friendly and well-disposed.
Our camp now consisted of J~hn G. V\Toodbury, foreman; Myron
Green, head-fisherman; Oliver Anderson, man of all work; George
Allen, carpenter; Benjamin Eaton, steward; A. Leschinsky, fisherman;
J. Leschinsky, fisherman; Livingston Stone, in charge; Indians, Lame
Ben, Uncle John, One-eyed Jim, and others.
The eggs in the parent salmon at this time showed an advanced state
of development, indicating that the spawning-season was not far <listant. As there was a great deal yet to be done to get reaay for the two
million salmon-eggs whicb. I hoped to take, no time was lm,t in pushing
the preparatory work to completion; an<l we were so well prospered in
our fa,bors that by the evening of the 19th of August we had the water
ruuning through the hatching-troughs, and were ready for the first
installment of eggs.

1

1.-CA·TCHING '.I.'IIE P .A.RENT SALMON.

I will now leave the chronological order of events, and will speak of
some of the branches of our work, beginning with the capture of the
parent fishes and confining the parent salmon. I was very undecided
whether to capture the salmon this year_with a seine, or to construct a
large trap in the river which would take advantage of their instinct to
ascend the stream. As the result proved, I think it would haye been ·
easier and cheaper to build the trap, but I decided to use the seine, and
continued to use it, and nothing else, through the season. My reasons
for doing this were1. I had tried the seine-fishing, and knew- it could be depended upon.
2. I had not tried a trap on any extensive ~cale, such as would be
necessary in this instance, and was not certain that it could be relied
upon.
3. The building of the trap would be an expensive undertaking, and
the means at my command were such as rendered economy primary
consideration.

a
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4. I bad all the implements for seine-fishing on band, and no expense
for an outfit would be incurred in using the seine.
Had we been able to keep alive all the fish we caught till we had taken
th ir eggs, the seining-method would have bren the best and cheapest;
but, as will be seen farther on, the parent salmon in our inclosures died
so fast and in such numbers that I had to keep up the seine-fishing far
beyond the expeGted time, which made it very expensive and probably
less.economical in the end tllan the trap-project would have been.
Our seine was a short one, of about 20 fathoms, and of a mesh small
enough to catch half.pound grilse and trout. At the beginning of the
fi liiug in July and first part of August, we caught a good rnauy trout,
but, in the latter part of the :fishing in September, very rarely one. We
drew the seine at first in still places, where the river had formed a large,
broad, and deep basin, but we found subsequently that we caught more
· fish b.y carrying the seine up the river-channel a few rods, and sweeping the channel as well as the basin. In fact, our experience seemed to
sliow that there were more salmon in tbe narrower channel above the
deep holes than in the holes themselrns. Later in the season, \v bile
the fish wne spawning, we had the best success in the rapids below the
boles, or, I should say, as near the rapids as we could go with the boats
and seine; the rapids themselves being too swift water either to haul a
s~ine or to row a boat in.
At times, the salmon caught would be mostly males; at other times,
mostly females; and at other times, nearly all grilse, which seemed to
indicate that there were separate runs of males and females and grilse,
re pectively. We usua11y began :fishing at dark, and :fished till midnight or daylight, according to circumstances. Mr. Myron Green had
charge of the :fishing most of the time, and performed his part very
creditably and faithfully.

Table showing the character of the fishing at different intervals.
Date.

Au"'. J :L ______ .

Number of
fish caught.

18 ______ --·-··
0 .. - -... __ - - .
14 ·----- ..
15. ___ ---· 31. _____ -----62. - - • - - -- _- - .
ept. 16---·-3 ___ . ___-·_ 120
.. ___ , -----4. -- . -- - . 32 ----- -·-···
5. - . -- . -· 60. -• - - .. - - . - .
6 .... ---- 10 ______ -----g _______ _ 120. _____ ---~-·
20 fi mnleg ____
10. --- ---- 20 females. ___
10 .... ---- 15 f males. __ .
2;L , ____ _
9 females_...

\

Remarks.
9 females.
60 females.
Chiefly females ..
Chiefly females.
Nearly all males and grilse.
Equal number of males and females.
Equal number of males and females.
20 females; the rest males and grilse.
Many males and grilse besides.
Many mal sand gril e besides.
7 bad spawned. 8 Lad eggs.
6 had ggs. 3 had spawned. Last day of fishing.

·aught about 1,000 almon altogether during the summel''s fishj t1 ·~.

OPERATIONS IN CALIFORNIA IN 1873.

405

The weight of the salmon caught (including grilse) varied from less
than a half a pound to 29 pounds. The smallest and the largest were
males. The largest male was caught on the 14th of September, and
weighed 29 pounds. He measured 41 inches in length, and was 22
inches round just in front of the dorsal fin. (See No. 313 of my collection for the Smithsouian Institution.) We caught the smallest salmon, a
grilse, of course, and a male, on the 16th of September. He was thin
and worn, but full of very ripe milt. He weighed less than half a pound.
(See No. 314c.) The largest female which was weighed was caught on the
28th of July. She weighed 22 pounds, (see No. 192c;) girth just in front
of dorsal fin, 22½ inches. I think, however, that later in the season
larger females were caught, which were not weighed. The smallest
female was caught on the 17th of September, and weighed 6 pounds
after being spawned; girth, 12~ inches. She yielded nearly 3,000 eggs.
(See No. 315c.)
The first ripe male was caught on the 17th of August. The milt was
ripe and good. He seemed to be in a healthy condition, but was dark
and slimy. Weight, 26 pounds; girth, 23 inches. (See No. 280.)
The first female caught ripe in the net was taken on the night of the
29th of August. Two ripe ones were taken that night, but the weight
was not observed. The two together yielded 13,000 eggs.
We found ripe females in the corrals three days before this. It
might be inferred at first sight from this fact that confinement hastened
the ripening of the spawn; but this does not necessarily follow, because
the fish were, when caught, on their way to a higher point on the river,
where the spawning-season naturally comes on earlier than it does lower
down, so that the fish previously caught and no~ confined in the corrals were really earlier-spawning .fish than those caught on the spot
with ripe spawn in them.
The comparative weight of the spawn in the female fish, contrasted
with the fish itself, may be inferre<l from the following specimen caught
August 14:
Female salmon; spawn nearly ripe; weight, 19 pounds ; length, 33!
inches; girth , 20½ inches; weight of spawn, 21 pounds. (See No. 206.)
On the 18th of August we caught with a hook a trout that had a ,ery
peculiar appearance, on account of the unmistakable marks of <lld age
which it presented. It was very thin and lank. Its fins and tail were
a good deal worn. Its eyes were sunken, and its whole appearence corresponded to that of an old dog or horse. It was the most aged-looking fish I ever saw.* (See No. 282.)
2.-CONFINING THE SALMON.

The corral.-The confinement of the parent salmon in suitable inclo~

For a description of the appearance of the salmon of the McCloud River, and the
changes which they undergo at the approach and during the progress of the spawniug-season, see my report of operations on the McCloud River printed in the United
States Fisheries Report for 1872.
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sure , though it seems so simple a matter, was a very trying and difficult problem to solve, and ga,~ us no end of trouble. To show the
character of this difficulty, I will give my experience in the order in
which it came.
We began building our inclosures by staking down a small circular
fence of stakes in a shallow place in the river near the shore. The
stakes were driven down one by one very "firmly, and then firmly boundtogether and held in tlrnir place by withes. The main objection at first
to this was that it was on too sma11 a scale. We then builtm;herinclosures
on the same plan, but larger and deeper. This gave the fish more scope
for jumping, and, although the top of tlle stakes was several feet above
the surface of the water in the inclosure, the salmon easily jumped over
them and escaped into the river. We then put a covering, or roof, over
the corral on a level with the top of the fence. The salmon now,
although they could not escape b,y jumping out, were no less persistent
in their attempts to do so, and literally wore and lashed themselves to
death in their frantic and ceaseless efforts to escape. I then built a
large cov-ered wo0deu box, 16 •feet long and about 4 feet deep, and 5
feet broad, with wide seams between the boards to let the water
through, and anchored it in the current. As the box when soaked sank
nearly its depth in the water, the salmon had no chance to jump and
lash themselves as in the staked inclosure, and we :flattered ourselves
we bad found the solution of this troublesome problem of providing a
uitable place of confinement; but what was our surprise and disappointment when, on examining the salmon in the box a few days after,
we found them all dead. The close confinement of the box bad really
prevented them from iujuring themselves as before by jumping, but at
tile. ame time had acted so unfavorably in other ways as to cause their
death.
The prospect now looked very discouraging. We could catch salmon
enough for our purpose, but we could not keep them alive. They
were, in fact, dying as fast as we caught them. It now occurred to
u that an open pond, supplied hy a good stream of river-water, would
obviate tlrn difficulties presented, as then the fish, having nothing but
dry land to jump on to, would give up jumping and remain quiet. I
accordingly vut on a force of Indians at once, and in a few days had a
pond of cou i<l rable ize ready, and supplied by a stream of water
tak n from th .. flume which conyeyed the river-water from the wheel to
the batchillg-bou e. A large number of salmon were then put in here,
and w f It d ci<ledly encouraged. But now a new difficulty presented
it ' lf: the fi '11 would uot ripen in the pond. Whether it was that the
roiling of th p nd by their movements when frightened prevented the
r,g and milt fr m maturiug, or whether the friction produced by their
inc . ant jumpiug j ' one of the nece ary conditions of their ripening,
1 lo n know, but it i · certain that neither egg nor milt matured iu
tb, poutl, uu<l I tlli.uk we dicl uot take a ingle ripe egg or any first-rate
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milt from one of the fish there confined. My next move was to build a
close boarcl floor over the staked inclosures in the river, almost touching
the surface of the water. This prevented the fish from wearing themselves out by jumping, and did not seem to interfere with their
ripening, but it did not keep them wholly from dying. At last I
became convinced, and am .s till of the opinion, that t!Je Sacramento
spawning-salmon cannot be kept alive in any inclosure on a small
scale. There seemed now to be but one alternative left, ao<l ·that was
to let those die that were confined, and to keep on fishing and catch
what were needed as we went along. This we did; and fortunately there
were so many fish running in the river that we were able, even after
this, to obtain enough to furnish the requisite supply of eggs.
Our experience this ~vear has shown one thing, and that is that if a seine
is used exclusively in fnturefor taking the parent saltnon, the true way will
be to begin fishing only just before the spawning-season commences, for all
the spawn that we took from fish caught and confine<l at that time
amounted to very few indeed, while, on the other hand, there was no dif•ficulty in catching enough salmon after the season commenced to yield
our quota of two million eggs.
ThP. best way, hO\Yever, for catching the salmon on the l\foOloud is, I
think, to extend, if practicable, some impassable barrier across the river
obliquely, say at an angle of 45° with the course of the current, and to
have the upper end lea<l into a large inclosure, or pound, where the fish
can be conveniently taken out for spawning.
This method, though involving a good deal of labor at firs~, will
compel all the fish ascending the river to enter the pound, and will,
of course, obviate tlle constant labor and expense of drawing the seine,
which is no inconsiderable item when kept up for a long time.
The current and volume of the McOloud River are so formidable that
it may be impossible to construct such a barrier; but if operations are
continued on that river another year, I propose to make tlie attempt to
dispense entirely with drawing the seine. The pound will, of conrse, be
arranged so that the fish not required for our purposes can be allowed
to pass up the river to spawn. This, in fact, would be necessary for another reason; for, if the salmon were entirely cut off from ascending the
river, the Indians above us would be sure to make trouble.
Moving th~ parent salmon.-The moving of the living parent salmon
across the 1-iYer, being quite an important feature of our work, deserves
a few words here.
The river at the place of crossing was about sixty yards wide, with swift
water part of the way, and rapids just below. On account of the rapid
current, no very heav;y load could be towed across in safety. Our first plan
for conveying the fish across was to bring them in a large box placed on
thP. stern of the boat. This answered very well for a small quantity,
but was on too small a scale for the carrying of large nurn bers. Our
next plan was to tow them over in the seine, but tb.is wais not only hi-
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boriou work, but it gave the fish a chance to injure themselves. The
next plan, and the one we finally adopted, was as follows :
We took the large box containing about 2,000 gallons of water, wuich
was fir t used to keep the parent salmon in, and afterward abandoned,
and placed it close to the corral where the salmon were confined; we
then lifted tlle salmon out from the inclosure with a net and deposited
them in the box. The box was so large that it would always bold all
we had to carry across, and a great many more. The salmon being all
in, the CO'rnr was fastened down, and the box was ready for transporting. The 2,000 gallons of water in the box weighed about ten tons, so
that towing it through the current with the boat was not to be thought
of, and we bad not a strong line long enough to reach across the river.
We accordingly attached one end of what rope we had to the box, and
made the otlrnr end fast to a rock as high up above the box on the same
si<le of the river as it would reach. Then the box being ready, the boatman unfastened the upper end of the rope, and started across the river
at the same time that others pushed the l>ox out into the current. By
quick rowing he could cross with the boat-end of the rope before the box
had become unmanageable in the current. The boat-end of the rope was
then made fast on this side of the river, and the box, with some help
from the boat, gradually swung across to where it was wanted. This
little maneuver, though so simvle as to seem hardly worth mentioning,
really bad to be conducted quite dexterously to be successful in our rapid
and dangerous river, and on that account assumed more importance than
it may seem to possess.
3.-'.l'Ill~ INDIAN SENTIMENT IN REGARD '.l.'O CA'l'CIIING 'l'IIE SALMON.

Our attempt to locate a camp on the river-bank was received by the
Indians with furious and threatening demonstrations. Tliey had until
thi time ucceeued in keeping white men from their river, with the
exception of one settler, a Mr. Crooks, whom they murdered a few weeks
after I arrived. Their succeRs thus far in keeping white men off bad
giv n them a good deal of assurance, and they evidently entertained_the
beli f tbat they should continue, like their ancestors before them, to keep
the l\foClond iver from being desecrated by the presence of the white
man. Their re entrnent was consequently very violent when they saw
u bringing our house and tents and camp-belongings to the edge of
the river, and taking possession of the land which they claimed as their
own, and 'et ling down on it. They assembled in force, with their bows
and arrow , on the opposite bank of the river, and spent tLe whole day
in re entful d moo tration , or, as Mr. Woodbury expre sed it, in trying
to driv R, off. Bad th y thought they could succeed in <lriving us
ff witb impunity to them 1 e ', they undoubtedly would have done so,
and hav he ·itat cl at nothing to accompli h their object; but the terri I punishment which tbey have sufferecl from the hand of the
wllite for pa 't misueed are too vivid in their memories to allow them
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to attempt any open or punislial>le violence. So, at night, they went
off, and seemed subsequently to accept in general the situation. Individuals frequently said to me afterward, however, that I was stealing
their salmon and occupying their land; but it was more as a protest
against existing facts than as an endeavor to make any change in the
situation. Ouce, when I was walking alone in the woods· on the other
side of the rive.r, an Indian with a very forbidding aspect met me, and
said in the Indian dialect that he wanted to talk with me. I expressed my
gtatification at having an interview with him, and we sat, down on
the rocks, and the talk began. He was very much excited and very
wrathful. He told me that this was bis land, and that his fathers
bad always lived there, and that I had no right to be there. He said
the salmon were his, too; that they belonged to his tribe, and that I
was stealing his salmon. Be ended by saying that the white men had
lands and fish in other places, that the Indians did not go there and
steal their lands ·and salmon, and that white men ought not to come
here and take what belonged to the Indians. There is room enough in
the world for the white men, he said, without taking this river from the
Iudians to live on.
I confess that his arguments seemed sound. The whole panorama of ,
the Indian's wrongs and sufferings, as the history of this country portrays it, with the encroachments and injustice of the white man, and
the gradual but certain disappearance of the red man before the advance
of civilizatiou, i:-;eemcd to come up before my mind, and I felt that though
I was tlle representative of a powerful and enlightened nation, I could
not answer thi~ poor, ignorant, indignant savage before me: I did not
try to answer him, but I told llim I was his friend; that I did not mean
to take his land or his salmon; that I should go away in a few months;
that I only wauted the spawn of the salmon ; an<l that the Indians
might barn all the salmon as soon as I had taken the eggs. He was
not satisfied or appeased, however, and left me int.he same disappointed
anu indignant spirit with which be met me. This spirit continued to
prevail among the tribe until we begau to take spawn and to give them
the salmon. Then, wuen they saw that they received only kind treatment from u~ always, and footl and medicine occasionally, and that we
gave them all the salmon to eat, securing only the spawn for ourselves,
they seemed to see things in a new light. The public sentiment, I
think, becam e entirely changed, and was pretty cotrectly expressed in
what an Indi an ~aid to me, about that time: "I understand," said he,
"you girn Indian salmon; you only want spawn; that all right!"
I bad one man in my employ who had fished on the McCloud the previous season for salmon on bis own account; and, having taken some
pains to clear away a fisliing-ground for drawing the s·eine on the riverbank; he claimed the fishing as his private property. I allowed ·his
claim at first, and paid him a considerable sum for the use of his ground,
as be c~lled it; but, after making inquiries, and taking legal advice
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upon tl1<' point, I made up my mind tbat jf any one bad rights on the
riYcr, it was the Uuit<'d States Government, to whom it belonged and
whom I represeuted. The demauds of the man having become exorhit.rnt, aud it being illegal for him to sell his salmon if he caught any,
I told him that, after a certain time, I should fish there on my owu
respou ,jl)ility witbout payiug any toll. He was exasperated beyond
meas □ l'e at bearing this, and when he fonud that 1 was in earnest, and
meant what I said, he became dangerous, and attempted violence, which
would certaiuly have been followed by fatal results, if it bad not been
for the vigilance and presence of mind of Mr. Myron Green, who bad
cl.large of him for nearly three bours, part of which time be acted like
a ra,·ing mauiac. I fished there, however, as I ba<l announced, and the
man acquiesced at last, though under protest. A more tl10rough inYestigation of the facts showed conclusively that I was e11tirely correct in
a urning the right to :fish 011 the grounds in question; no one under the
circum ·tances baYing exclusi1,e rights to fish there.
This circumstance led me to think that it might be u.esirable for the
United Sr,ates to reserve to themselves the right to fish iu a certain portion
of the McCloud, so that, under no circumstances, could its :representati\·es be preveute<l from obtaining spawning-fish for breeding-purposes.
4.-SP.AWNING 1'HE FISII.

Tbe firRt spawn was taken on the 2Gth of August, neither tbe males
nor female bt-'ing very ripe. At first, we thought it required three men
to spawn the fish: one at the head, one at the tail, and one to take the
egg . Afterward, we found that two could manage it; and Mr. Green
fim1l1y brought the work down to its greatest simplicity b_y putting the
salmon'' head l>etween bis knees, holding the tail with one hand, :mu
taking the spawn with the other. As we did not undertake to save the
salmou alive, tbi' one-man method proved perfectl.v satisfactory, excrpt with very large :fisb, and, of course, saved employiug 80 much extra
labor.
t fir t, al o, all tbe eggs that we took came from the salmon confined
in tlie ·orrnl; l>ut, as the season ad,anced, we took more and more in
th rwt, till at la t mo t of tue egg were taken from tbe :fish as soon as
they w •r canght in the eine. The parent almon wne then thrown
on :bore for the Indian~, and, of course, not confined at all.
B low will l> found a daily li t of the eggs tak<.'n during the season.
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Daily lfat of salmon-eggs taken at the United States salmon-breeding establfah.ment. JJ1c0loud Ri-ver, California, during the sea.son of 1873.

Date.

!~~~:~ ~g:::: ::::::::::::::::::::::::::::::::::::::::::::::::
(

I
I

Date unrecorded ....••••• .....••... ·...•................•...

<
I
I

l

September 6 ..•••••••••.••••••••••••••••••••.•••••••••••••.••.
Septerul.ler7 ..........................•••...........••........
Sep tern ber 8.... . . . . . . . • . . . . . . • .........................•• - •.
Sep ten1 ber 9 ...•.•••.••••..•.••...••.•.•..•.•........•..•••••.
Sep tern ber 10 ............. _................... ................ .
Sep tern ber 11 ................................................ .
Septeru ber 12 .............. .. ..... , ...............•...........
Septen1 ber 13 .......................•.................. ~ ..... .
Sep tern uer 14 . . .............................................. .
September 15 ..........................................•......
September 16 ................................................. .
Sep tern ber 17 ....... ........... .......... ........ ....... ..... .
September 19 ..... __ ...............•..••......................
Septen11Jer21 ................................................ .
September 22 ...................•.............................

23,000
58,000
:38, ouo
45,000
95,000
ti0,000
48,000
80,000
110,000
93,000
30,000
120,0CO
140,000
55,000
195,000
70,000
100,000
100,000
40,000
100,000
110,000
60,000
70,000
130,000
30,000

23,000
81,000
llH, 000
Hi4,000
259,000
319,000
367.000
447,000
GG7 000
650:000

6e0,000

800,000
940,000
9~5,000
1,190,000
1,260, ()00
1,360,000
1,460,000
1,500,000
1,600,000
], 710,000
1,770,000
1,840,000
1,970,000
2,000,000

5.-THE HA.'.l'CHING-A.PP ARATUS.

The water-sitpply.-In the season of 1872, I used water for hatching
from a spring-brook which emptied into tbe McCloud a short distance
above the site of our present camp, and ,,hich had its sources about a
mile to tbe west of the riYer. This brook gave us no end of trouble on
accounto its unsuitableness to its purpose. Its average flow in the morniug was a little over 1,000 gallons an hour, but at night, after a very hot
day, it woulu shriuk to 250 gal1ons. It would also heat up some days to a
ver_y dangerous temperature; then,again, the hogs, which run in tbe woods
iu a semi-wild state, would wallow in it and make it so roily that all
attempts to filter it clPan were fruitless; and, la.Ht but not least, 1-.bere
was present in the water all the time . a vegetable growth, resembling
our eastern Oonferva, yet somewhat dissimilar to it, that no device of
ours could cleanse the water of. It seemed to be ubiquitous, and gave
a great deal of trouble.
These combined disadvantages of the water-supply of 1872 decided
me to abandon it this season, and to look elsewhere for water. But here
a new difficulty arose. There was no other spring or brook of any magnitude within several miles. To go that distance to locate would either
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de troy our tage-commnnication or take us away from the river. There
a but one alternatirn left, aud that was to take the water-supply from
the !IcOloud. To accomplish this, a ditch was commenced from a point
about fifty rods abo-re tbe new hatcbing-bom;e site, an<l was continued
for about two hundred feet, when it was abandoned; the obstacles in
the way of its successful pros~ution making it practically useless.
·we were now left without any water-supply whatever. There were
almon in abuuclance at our ver;y feet, but uo water to hatch the eggs
with.
The wheel-pwmp.-In this emergency, the idea of raising the water from
the river itself by a wheel was suggested, and immediately put into
practice. From this time till it was finished, the wheel was the central
object of interest at the camp. So much depended upllll it and its successful working, aud the project was so novel and unprece<lente·d, that
the progress of the work on it was watched with the greatest solicitude;
and, at last, when it was completed, and actually revolved and lifted its
o,000 gallon of water an hour higher than our lieads, and poured it
dowu the flume into the batehing-troughs, our relief a.nd enthusiasm
were unbounded. I celebrated the occasion by raising at sunset a large
American flag over the camp.
I con siuer this deYice for raising water for batching-purposes one of
considerable importance, as by this method a water-supply can be obtained on any similar salmon or trout stream when all other resources
fail, and in regions where no other water-supply is available. Ou account,
therefore, of it possibJe value to future operations, I will be more explicit in de cribing the wheel than might otherwise be thought appropriate. Tlie wheel was place<l in the rapids, just below the hatcllingbou e, on our side of the river; the shore-pier resting on the river-l>ank.
Tlle other pier was built at the required distance out in the water, and
wa con tructed by fastening heavy timbers together in the shape of a
triangle, and filling the iuclose<l space with large rocks; the timbers forming the triangle being 12 feet long on the b,ypotenuse, and those on the
id b ing 8 feet long. Tlie shaft was 11 feet long and D inches in
diamet r. The journal were D inches long and 7 inches in diameter.
'lhe journal were of piue and the boxes were of oak. The wheel was
L feet in diam ter, 8 feet wide, and bad 16 pa<l<lles, each 15 incbe wide.
The buck t , containing between 4 and 5 gallons each, were arrauged
around th circumfer nee of the wheel, on the shore-side of it,, and were,
of c ur , o con truct d a to :fill at every revolution, and discharge their
content ju tat tbe ri rl.Jt moment.
margin of e ral inches wa allowed for raising and lowering the
wh l in tb wat r, o a to regulate it power at pleasure. The velocity
of th urr lnt in wllich it wa placed was uch that, with my utmo. t
x r i n ·, I could ju ' t hold our fi bing-boat against it with a good pair
of oar .
la t, aft r many trial and di comfiture , and renewed effort in
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constructing the wheel, it was finally pronounced complete, an<l our
whole camp assembled to see it lowered 'into the water. To say that we
were breathless with excitement was no exaggeration. Our suspense
cannot ue overdrawn. Tbe situation, as it presented itself to ourmin<ls,
was simply this: if the wheel worked well, our efforts to obtain salmoneggs would be a success; if the wheel did not work, our whole expedition
would be a ·failure. No wonder we watched the lowering of the wheel
with absorbing interest. Our disappointment and dismay can hardly
be exaggerated, then, when we perceived tl.ie wheel, having reached its
resting-place, give a convulsive start, revolve perhaps a third of the
way around its axis, utter a groan, and stop entirely. There was not
power euough to lift the buckets of water. We then went to work to
throw out a wing-dam on the river-side of the wheel, about 30 feet in
length and at, an angle of nearly 45° with the river-curre·nt. This was
built by making fast one end of a large log to the outer pier and the
other end to a point on the shore above by means of a cable, and filling
in underneath the log with rocks and brush. To obtain the log was at
first quite a problem, for the dam required one that our whole force
could not move. We overcame this difficulty by going half a mile
or so up the river and felling a large tree into the current. This
as it lay in the river, we sawed into the requisite length, and then, with
a good deal of labor and no little excitement and danger, towed down
through the intervening rapids to the wheel. This dam increased
the force of the water against ·the paddles very materially To gain still
more power, we cleared out the ebannel below the wl?,eel by exploding
giant-powder in the obstructing rocks.
Everything being again ready, the wheel was once more lowered
A more vigorous start, a somewhat longer revolution, another groan,
and another entire stoppage was the result. Not a drop of water was
raised up to the flume.
We ·were, however, very near the fulfillment of our hopes. We now
bad a bucket at every paddle, making sixteen in all. The wheel was
required, therefore, to raise · 16 buckets: 16 times 4½ gallons, or 72
gallons (720 pounds) at every revolution. There was evidently not
power enough for that amount of work. So, to obviate this difficulty,
we knocked off every other bucket, leaving eight only. The next time
the wheel was lowered it creaked and groaned as the buckets filled, but
revolved entirely around, and continued to do so without interruption,
with a motion tbat seemed to our gratified eyes really majestic. Our
watches showed that it made three revolutions a minute, raising 108
gallons in that time, or 6,480 gallons an hour. The problem of obtaining batching-water was solved, and our minds were relieved of a great
suspense and anxiety. The working of the wheel was from this time to
the end a perfect success. The river was fed by the steadily-melting
snows of Mount Shasta, so that it never fell, and, as no rains occur at
that season in California, it never rose. The wheel revohTed regularly,
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without interruption or change, until the eggs were matured and sent to
their de tinations.
The work that this simple contrivance accomplished really seems surpri._ing. It raised 1,080 pounds 10 feet, or 10,800 foot-pounds every
minute. This was 648,000 foot-pounds an hour, or 15,552,000 every day.
Our water-supply was now guaranteed, and the rest of the .batching.
preparations were comparatively simple.
·
The .fiume.-They cousisted of a flume from the wheel to the :fi.lteringapparatus, the filtering-apparatus, and the hatching-troughs. The
flume was a simple structure of wood, about :fifty yarus long, supported
by trestle-work.
:l'he jiltering-boxes.-Tbe filtering-boxes were made unusually large.
This was rendered necessary by the spawning of the salmon in the river.
In building and covering up their nests, they filled the water with particles of earth and vegetable growth, which, at that season, it required
a great deal of :filtering to keep out. I used three :filtering-boxes, one
large one, which first received the water, and two smaller ones, which
received the water from the larger one. The larger box contained one
screen of two thicknesses of mm;quito-bar, and four screens of flannel,
each measuring 31 by 3 feet, yielding, in all, 63 square feet of filteringsurface. The smaller boxes contained 011e screen of three thicknesses
of mo quito-bar, and seyen flannel screens> having each about 2 square
feet of :filtering-surface.
The icater of the McOloud R'ii:er.-Tbe water of the l\foOloud at the
spawning-sea on is peculiar. It is not roily in the common se1,1se of the
word, or in the least approaching to being muddy; but the impurities
in it, which have been stirred up from the bottom of the river by the
working of the parent fish while spawning, can be distinctly seen, mechanically held in the water, which, ,vith the exception of the presence
of these foreign particles, seems very clear and pure. It bas at this
sea on more the appearance of water in which fine sand bas been stirred
up than what i geuerally considered turbid or roily water.
The distributing-spout.- The :filtering-tanks conveyed the water into
the di tributing- pout, and the distributing-spout discharged it into the
hatching• troughs.
The hatching-troughs.-The hatching-troughs were placed parallel with
each o h r, and at right ang1es with the distributing-spout, as is the
n ual cu tom in batching-hon es. There were teu rows of troughs
placed in pair , with a pas age-way between each pair, and in each row
were thr trough , each sixteen feet long, pla.ced en,l to end, one below
the oth r, o a to give a fall from the fir- t to the second, and from the
cood to the bird, of a £ w inch . The tronghs ~rnre on an a,erage
about brea t -high, and wne furni hed with covers made bu tretching
whit
t n clo h on a light fram .. of woo<l. fost of the eo-g rested
on th ·bar oal bottom of the trou(J'h ; but I u ed tray to a con i<lerxt nt f rmed of iron- n-ir netting, coated with a pbaltum, and
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found them satisfactory for maturing eggs in for shipment, though I do
not think fish hatched in the asphaltum troughs are as healthy as those
batched in charcoal troughs.
Seth Green's shad-box.-I also used, by way of experiment and with
Seth Green's permission, half a dozen of his shad-batching boxes, anchoring them in the river-current. They worked so well that I have no
doubt that, in a river of a warm-winter temperature like that of the
Sacramento, salmon-eggs could be hatched in them with perfectly satisfactory reEmlts, which adds another merit to this very simple but wonderfully effective invention. The only difficulty which we ex·perienced
with the boxe8 was the inconvenience of getting at them to pick out the
dead eggs. On account of this inconvenience, I would prefer the stationary hatching-troughs if I had my choice, but should feel perfectly confident of batching successfully any number of salmon-eggs with nothing
but the shad-boxes.
The tent.-'rlle whole hatching apparatus (excluding, of course, the
flume and wheel) was covered in as before mentioned by a large and
substantial tent 60 feet by 30 feet. The hatching-house, or, more properly speaking, hatching-tent, contained our work-bench and tools, and
was the vlace where all the mechanical work was done.
6.-HATCHING THE EGGS.

Consideriug that the eggs were matured under so many entirely new
conditions, and where eastern experience in batching salmon-eggs furnished in many points no precedent for a guide, I think the hatching
succeeded remarkably well.
There were losses, however, the cau~es of which may be classed chiefly
under six heads:
1. Loss by suffocation.
2. Loss from direct rays of the sun.
3. Loss from ·diffused light of the sun.
4. Loss from inherent causes.
5. Loss from excessive agitation.
H. Loss from want ot impregnation. •
Death of eggs by sujfocation.-The loss that resulted from this cause
was very trifling-. ~i\..t the lower end of one of the lower troughs containing some of the most ad vanceu eggs, one of the division-cleats
separating the . compartments had been made so high as to impede the
circulation of the water just above it, in consequence of which some of
the eggs in the water had an insufficient supply of air, and were suffocated. I may add here that I have noticed that a vast amount more of
circulation in the hatching-water is demanded by trout and Ralmon eggs
at a late period of their development than at the earlier stages. When
tltese eggs are first taken, they can be literally piled together in heaps,
in water having a very slight movement, without danger; but after the
embryo has shown itself distinctly in the egg, great caution ·must be
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e erci e<l iu regard to crowdiug them or placing one tier above another,
aud an abundaut circulation must be provided to prevent suffocation. In
the ca e in question, tbe eggs were two tiers deep; the circulation about
the eggs of the lower tier was insufficient, and loss ensued. The mischief, however, was almost immediately discovered, and the causes
removed, so that the loss did not exceed 900 eggs.
Loss from direct rays of the sun.-The lower end of the hatchingtrough extended almost to the eastern end of the tent, so that the
morning sun, unless the canvas covering of that end of the tent
was carefully kept down, shone directly into the open end of the
hatching-troughs. As the tent was made a thoroughfare by the Indians, and by our own household also, there was constant passing
through it, and the folds of the canvas were sometimes left carelessly
rai ed at night, so as to expose the eggs of the lowest compartments of
the trouglls to the direct rays of the early morning sun. The consequence, of course, was the loss of all the eggs so exposed. This acci<lent
. happened with what might have justly been called an unpardonable
frequency had we not all of us had our bands too full otherwise to look
after this source of mischief. The mortality from this cause during the
wl10le season, including both before and after we discornred the cause,
amounted. to perhaps 30,000 eggs.
Loss ji·orn the d~ffused light of the sun.-This was the main cause of
mortality among the eggs this season ; au<l it was all the more destructirn becau ·e I was not aware before then that sunlight distributed and
diffu e<l through a barrier of can,a8 was fatal to the life of the eggs.
TlJi proved to be the fact, however. The fact was even wor.se than
thi ; for the light, after passing through the canvas covering of the
teut, and al o through the cloth coYering of the troughs, destroyed the
ego· . Tbi was so unexpected, and, I think, so unprecedented, that we
were a long time discovering the cause of the trouble. Some simple
experim nt , however, revealed the fact that the diffused light of the
tent wa killing the eggs. The obvions remedy, of course, was covers.
To prodde board covers was out of the question, for it would take a
w k, c~rtainly, and perhap two weeks, to get the lurnber; so I sPnt to
tb n ar t town for some cotton cloth, and made coYers from it by
tr telling the cloth on tight wooden frames. These were placed on the
trough . Tbe nnligllt bad now the tent-canvas and the cloth covers
t pa thr uo-h, and I felt safe. But they were insufficient, and the
cau b ing of o xtended a nature, and being accompanied lJy con equ nc of a corr ,'pondingly extensive character, a great many egg
w r 1 :t. EY n in the few troughs to which we could afford board
cov r , th di.ffu ·ed light through the crack , reflected from tlle inner
urf· c of th i<l of th trough , ~estroyed a considerable number of
not be inferr d from this that the total number of eggs
o t in din th nd was reduced any by these los 'es. Tbe effect of the
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losses was not to diminish the total number of eggs, bnt simply to make
us more work ; for the fact was that salmon-eggs were so abundant that
any loss could be replaced at once, and was actually so replaced as fast
as the loss occurred. By referring to the daily table of eggs taken, it ,
will be seeµ bow easily this was done. For instance; from the 10th day
of~September to the 13th, inclusive, we took 465,000, which was more
than enough to cover all losses to the impregnated eggs from all causes
combined.
Loss from inherent causes.-! include under this head losses that
occurred with eggs that were already injured when they left the fish,
and which could not live under any circumsta1Jces, as, for instance,
eggs taken from dead fish, (chiefly by way of experiment,) and eggs
already dead when in the fish. This loss-if to be deprived of anything
. which never had any value in the beginning may be considered a lossmay be set at 30,000.
Loss from excessive agitation.-This loss occurred, of course, in the earlier stages of the embryo; agitation, though very fatal at first, being
harmless in the later stages of the eggs' development. The agitation
was caused (a) by the action of the supply-stream on eggs placed too
near the point where the stream falls into the hatching-troughs; (b) by
carelessness of our Indian assistants in feathering the eggs when picking them over; (c) by the action of the river-current on the eggs which
were placed in Seth Green's shad-hatching boxes.
The first two causes need no comment. In regard to the third, I will
say that in experimenting with the shad-hatching boxes, we placed
some of them at first in too . active a current, which gave the eggs so
much ag:tation that they became addled, and died. After a little experience, we learned what force of current they needed, and subsequently
had capital success with them.
Mr. Woodbury informed me that after my departure he succeeded in
finding just what degree of movement in the water was required for the
salmon-eggs, so that his later experiments were attended w_ith as good
success as we met with in the hatching-troughs.
The losses from all causes of agitation combined I estimated at 100,000.
Loss from want of irnpregnation.-The mortality from other causes was
not distinguishable from that resulting from want of impregnation, so
that it is impossible to ascertain what the loss from this cause was this
season. I should say, however, that the nnimpregnated eggs numbered
less than 100,000, or 5 per cent. of the whole. This would place the
percentage of impregnated eggs at 95 per cent. I may add here that
on account of the abundance of salmon-eggs on the one h~nd, and the
scarcity of time on the other, it was often more of an object 1 to save
time than to get a very high r.ate of impregnation. For instance, supposing that, in taking 100,000 eggs, an hour should be consumed in tak- ·
ing pains to save 2 per cent. iri the impregnation, the gain would be 2,000
eggs. The same amount of time spent in catching additional salmon and
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spawning them rapidly would have yielded, say 6 female salmon, or
30,000 eggs, of which 28,000 would be irupregnated. This, it will be
seen, is fourteen times the uumber gained in the same time by careful
impregnation, which shows that the time spent in getting eggs is better
rewarded than that consumed in laboring to obtain high percentages of
impregnation.
To resume now the chronological order of events, I will repeat that
by the 19th of .August we turned the water through the hatching-house,
and had the pleasure of seeing what I had long looked forward to, a
successful batching-apparatus in perfect working-order in the salmonbreeding regions of the Pacific slope. Tb ere seemed to be something in
the very sound of the rippling and plashing water to exhilarate our
spirits as it leaped through the troughs for the first time. I celebrated
the day by collecting our whole force of whites and Indians at sunset
and raising a large .American flag over the camp.
· We continued to catch more salmon and to build more corrals for
them, and to extend the preparations for hatching the eggs. The female
salmon now began to show every sign of being nearly ready to spawn, and
we were daily expecting to find some ripe eggs. We remained, however,
in this not unpleasant state of excitement and anticipation until the
26th of .August, when we took the first ripe salmon-eggs of the season,
numbering 23,000.
Now came a new and unexpected drawback. The salmon, confined
in the corrals, had been literally wearing themselves out in their frantic
endeavors to ascend the river. Every moment, day and night, impelled
by their irrepressible instinct, they kept jumping and lashing themselves
against the sides of the inclosures, and now, comparatively exhausted
by their efforts and bruises, they were beginning to die from the effect
of them. Fortunately, there were enough more in the river to get eggs
from, for had we depended on our stock on hand when the first eggs
were taken we should have obtained a very meager supply. As it was,
I kept on fi bing and replacing the dead salmon with live ones, so that
we hau. no lack of eggs, and obtained in the end the full two millions,
at which number I had set my limit.
othin(J' further occurred to interrupt our steady progress. We continu
to take eggs every twenty-four hours, both night and day, and
the numb r in the troughs increased rapidly.
On tL • 10th of September, at noon, we bad a million eggs laid down;
on the 14th of ptember, at daylight, we bad a million and a half; and
on th 22d, at daylight, the quota of two millions was complete. On tlrn
12th of p mber, the fir t eye- pots were visible in the eggs taken on t.he
26th of ugu t, making sixteen days for the interval between the extrnion of th gg and the appearance of the eye-spots, (the formation of
h choroid pigm nt.) The water in the river had a temperature of 53°
at unri wh nth fir t egg were taken; but it always ro e in the hatching- r ugh during the day, sometimes to 530, and sometimes as high a

OPERATIONS IN CALIFORNIA IN 1873.

419

640, so that the exact average temperature of the water for the whole
time cannot be stated.
On the 20th of September, I sent 300,000 eggs to the Atlantic coasp;
and on the 30th of September, I went east myself with 600,000 more,
leaving the camp in charge of Mr. Woodbury.
On the 6th of October, Mr. Myron Green left camp with a third lot of
a quarter of a million; and about a week later, Mr.Woodbury forwarded
by express the balance of the eggs, amounting to another quarter of a
million, or more.
7.-PACKING AND SHIPPING THE EGGS.

The taking of the eggs and the maturing of them for shipment was a
marked success. Indeed, I have never seen a finer lot of salmon-eggs
than we had in the batching-troughs under the mammoth tent at the
McOloud. Nothing could be wished for more happy and prosperous
than our progress up to the point of shipping the eggs; but here came
a formidable and threatening difficulty.
Between our camp and the waters which were awaiting the eggs, there
lay a long stretch of three thousand miles of land, which must be .crossed
by the young embryos before they could be made available for the
service for which they were intended. It was enough to make the most
confident enthusiast falter.
We all looked forward to this dangerous journey of the eggs with
dread. When we packed them in the moss, and screwed down the covers, it seemed like burying them alive; and when we saw the crates containing them loaded into the wagons, and sent off to the railroad-station,
and thought of the almost interminable journey before them, and the
ten thousand chances of injury that these frail creatures would be exposed to on the way, it seemed nothing less than infatuation to expect
that they would survive them all and ever see the light again alive.
They must go, however, and we packed them as well as we could, and
sent them off. The boxes in which they were packed were all tw~ feet
square and a foot deep. The eggs were packed as usual, with first a
layer of moss at the bottom of the box, and then a layer of eggs, then
another layer of moss, and so on to the top. Mid way in the interior of
each box, there was a thin wooden partition, to break the force of the
superincumbent mass of moss and eggs. We packed about 75,000 in a
box. When the box was filled, the cover was screwed down, and it w~s
packed with another one of the same size in a crate, which was three
inches and a b,alf larger on all sides than the combined bulk of the two
boxes inclosed; this intervening space being filled with hay to protect
the eggs from sudden changes of temperature. On the top of the cra.tes
was a rack for ice.. The·nearest ai;id only suitable moss that we could
bear of was seventy miles away, at the sources of the Sacramento ,Biver.
I accordingly dispatched Mr. Woodbury to Mount Shasta to procure a
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supply. He returned in a few days with thirty-five bushels of moss, all
of wbich we used in packing.
The manner of the packing has b~en a matter of considerable criticism. On this point, I will only say that I had but one precedent to be
guidecl by, viz, the shipment of salmon-eggs from the same place the
last year. It was reported concerning this consignment that the eggs
which did not hatch on the way arrived in excellent order. In a critical and difficult undertaking like this in question, there seemed to be
no choice between adopting a method which had succeeded and others
which had never been tried, so I adhered to the plan of the last year's
shipment, and packed these eggs in precisely the same way.
8.-THE METHOD OF PACKING DISCUSSED.

To give the pros and cons of this method of packing would lead to a
long discussion, which would, perhaps, be out of place here; so I will
simply say that the packing was no hap-hazard affair, but the result of
careful thought, and the exercise of as much foresjght in regard to the
journey as we could bring to bear upon the subject; and even now,
after plenty of leisure for reflection, I do not know of any other practicable method of packing salmon-eggs which are to be sent this overland journey, without au attendant, which secures as many favorable
combinations, or which is not open _to quite as many objections, as the
one adopted. Indeed, I think the results were a decided vindication ot
the merits of the packing. The first lot, forwarded in September, was
undoubtedly destroyed by the beat; the second lot arrived iu as good
order as collld be expected; the third lot was reported to arrive in excellent condition; and the fourth and last lot came the best of all. Of
those sent to Great Salt Lake, distant a thousand mile~, only 3 per
cent,. were lost. What more could be asked of the packing 1 A method
that will carry salmon-eggs a thousand miles with
loss of only 3
per cent. cannot be a very bad one. Seth Green reports a loss on tl.Je
200,000 eggs consigned to him of only 11 per cent. both jn transportation arnl in hatching. This certainly does not seem to reflect any discredit on tbe packing of the eggs; and when we remember that they
came from a climate where the mercury stood at 1100 in the shade, and
that they were conveyed twenty-two miles in a wagon, to begin with,
oYer a ery rough mountain-road, aud after that three thousand miles
by rail, I think it i rather creditable to the packing than otherwise.
I am op n to conviction, however; and if there is any better way of
packi11g th almon- gg for their overland journey, I should like to
know it, and bould be thankful for any light on the suuject.

a

9.-COST OF TIIE EGGS.

The c t of g tting the ova and preparing them for transportation
wa ab ut $4,000. Tll re were very nearly 1,500,000 impregnated egg
in
l c u<lition for hiprnent. Thi makes the cost of the eggs at the
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batching-works $~.66 a thousand. I think in future, with the experience that has been acquired and with the work that has already been
accomplished, that it is highly probable that the eggs can be got out at
a still less expense ; and I should not be surprised, in the event_of the
undertaking being repeated on the McCloud River another year, if
5,000,000 eggs could be secured at a cost of $5,000, gold, or at the rate
of $1 a thousand.
10.-JOURNAL OF OVERLAND TRIP WITH SALMON-EGq-s.

Below will be found an account of an overland trip with one lot of
California-salmon eggs :
At 4 o'clock on Tneooay afternoon, Sep tern ber 30, 1873, all the eggs
for one shipment, to the number of 600,000, having been packed in three
large crates, we began moving them to the wagon which was to carry
them to the railroad-station at Redding, Cal. The crates containing
the eggs averaged in weight about 300 pounds apiece, and it was a
difficult job, in the burning sun, to get them up the long, steep hill to
the stage-road where the wagon was waiting. With the help of half a
dozen Indians, it was accomplished at last, however, and at about 5
o'clock I started for Redding, distant twenty-two miles. So rough and
difficult is the road that we did not reach our destination till 1 o'elock
iu the morning. I had previously arranged to have 200 pounds of ice
provided .at Redding, which I distributed on the crates.
The eggs were consigned as follows: To Seth Green, Rochester,
N. Y., 3 boxes, 200,000; R. G. Pike, Middletown, Conn., 2 boxes,
150,000; F. W. Webber, Cold Spring trout-ponds, Charlestown, N. H.,
1 box, 50,000; E. A. Brackett., Winchester, Mass., 1 box, 50,000; C. G.
Atkins, Bucksport, Me., 1 box, 50,000.
The train left Redding at 3 o'clock a. m., on Wednesday, October 1, for
Sacramento City, which I reached safely atlp. m., the crates apparently in
good order. I left Sacramento on the Oentral Pacific Railroad on the
train going east at 2 p. m. the same day; the eggs being in Wells &
}...,argo's express-car. The morning was warm; the night had be~n quite
cool. The next morning, Thursday, October 2, I telegraphed for ice at
Carlin, which was furnished when the train reached that point, and
which I broke ·up and put on the crates.
On Friday morning, October 3, at 7 a. m., we reached Ogden, and the
crates were transferred to the express-car of the Union Pacific Railroad
train, which connects here with the Central Pacific Railroad. During the
afternoon of Friday I opened one of the crates, and examined the top
layer of eggs. They were in perfect order, and looked precisely as well
aR when they were first packed. I put on more ice and left them till
morning. On Saturday morning, October 4, I got up early, and went to
the express-car to examine the crates. The night bad been cool, but
the express-messenger had kept a hot coal-fire iu the car and it was very
hot. I procured a lot of ice at Cheyenne, Wyo., which I used at once,
0
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and telegraphed ahead to Laramie for more. The day was comfortably
warm. No mishaps occurred except the heating-up of the car the night
before.
On Sunday, October 5, at 1 p. m., we reached Omaha, crossed the Missouri River, and left Council Bluffs at 3 p. m., on the Chicago, Burlington and Qnincy Railroad. That night was quite cool.
On Monday, October 6, at 3 p. m., we reached Chicago. The last
night was cold and favorable for the eggs. Left Chicago on the Michigan Central at 5.15 p. m., with t,he eggs apparently in good order. Up
to this time I had kept constantly replenishing the crates with ice.
On Tuesday morning, October 7, at 4 o'clock, we entered Canada on
the Great Western Railroad, and the Union Pacific express-car, which
still accompanied the train, was sealed up by the custom-house officers,
so that I could not enter it till we left Suspension Bridge that afternoon
at 2 o'clock. The crates had been well provided with ice, however, the
night was frosty, and the day was cool, so I did not feel uneasy about
the eggs. The car which contained them had a large amount of gold
and silver coin and bullion in it, and the messengers had instructions
to keep every one out of the car. Their instructions are so imperative
in this particular that they will not even listen to any explanations. I
had fortunately provided myself with a letter from Mr. Tracy, of Sacra.mento, one of the head managers of Wells & Fargo's express, and by
means of it managed to get aboard the express-car and attend to the
crates. Without the letter, there would have been no chance whatever
of getting at the eggs. Even with such a letter a man insisting on entering the car runs a risk of being injured by the messeuger's revolver.
We arrived at Rochester about 5 p. m., Tuesday, October 7. Here I
left the three boxes (a crate and a half) for Seth Green.
Tuesday night, at 2 a. m., the train reached Albany with the crates
in good order. I went to bed supposing that the express-car would go
on with the train to Boston, but in point of fact it is the custom to
leave it at Albany.
On Wednesday morning, October 8, at about 8 o'clock, the train arrive<l
at Bo ton. To my great surprise and dismay I could not find the salmouegg for Mr. Atkins and Mr. Brackett, and now learned for the first time
that they had been left with the car at Albany. I was the more chagrined
at thi becau e I had been so very careful to keep with them. 1 might
almo t ay I had hardly let them go out of my sight, and now at the
end of thi long and exceedingly anxious journey, just as I thought my
care had been rewarded with success and was at an end~ there came thi
di appointment and new anxiety. I could not get track of these egg
again or learn for ome time what delayed them; and it was three <lay
b for !fr. Brack tt got his and four days before Mr. Atkins received
bi . It wa er provoking, when time was so precious, to reflect that
the gg w r one-half as long going from Albany to Winchester, two
handr d mH , a from our camp to Albany, three thousand two hundr d
mil ,
he weather was very warm during these intervening day ,
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it is surprising that the eggs were not entirely lost. Mr. Brackett,
however, saved one-half of his, and Mr. Atkins one-tenth of his
consignment. The eggs for Mr. Pike and for the Cold Spring troutponds were put off at Springfield, Mass. The latter arrived in good
condition, but there was a large loss in the former lot. I learned subsequently from Seth Geen that his lot of 200,000 arrived in excellent
order, and that only 11 per cent. of the eggs were lost, both in transportation and in hatching.
11.-DISTRIBUTION Oll SALMON-EGGS.

The following table shows how the eggs were shipped and distributed.
First lot was shipped September 20, 1873 ................. .
300,000
Second lot .was shipped September 30, 1873 ............... .
500,000
Third lot was shipped October 7, 1873 . . . . . . . ~ .......... .
330,000
Fourth lot was shipped October 14, 1873 .............. . .. .
250,000
Fifth lot was shipped October 19, 1873 .............. .
20,000
1,400,000

The various shipments were distributed as follows:
First shipment, Sep tern ber 20, 1873 :
To J. H. Slack, Bloomsbury, N. J.......... . . . . . . 150,000
To James Duffy, Marietta, Pa .................... 150,000
Total.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Second shipment, September 30, 1873:
To Seth Green, Rochester, N. Y .................. 200,000
To R. G. Pike, Middletown, Oonn.. . ............ 150,000
To]'. W. Webber, for United States Fishing-Commission, Cold Spring trout-ponds, Charlestown,
N. H. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 50, 000
To E. A. Brackett, Winchester, Mass............. 50,000
To Charles J. Atkins, Bucksport, Me. . . . . . . . . . . . . 50, 000

300, 000

Total. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..... .
Third shipment, October 7, 1873:
To A. P. Rockwood, Salt Lake City, Utah .......•• 40,000
To George H. Jerome, Niles, Mich ............... . 120,000
To J arues Duffy, Marietta, Pa ................... . 20,000
To J. H. Slack, Bloomsbury, N. J ............... . 150,000

500,000

Total . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Fourth shipment, October 14, 1873:
To J. H. Slack, Bloomsbtuy, N. J...... . . . . . . . . . . . . . . . . . .
Fifth shipment:
To Dr. W. A. Newell, San ]"rancisco, Cal. . . . . . . . . . . • .. . . . . .

330, 000

Total . . . . . . . - . . . . . . . . . . . • . . . . . . . . • . • . . . . . . • . . . . .

250, 000
20, 000

1, 400, 000
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F-OATALOGUE OF COLLECTIONS SENT TO THE SMITHSONIAN INSTITUTION IN 1873.
190. First male salmon taken ; caught with a book ; weight, 8 pounds ;
girth, 14 inches; McCloud River, California, July 27, 1873.
191. Male salmon ; weight, 5 pounds ; girth, 13 inches; McCloud River,
July 27, 1873.
192. Salmon caught in seine; weight, 22 pounds; girth, 22 inches; fe.
male ; July 28, 1873.
H)3.
194.
195. Six small trout, McCloud River, California, August 6, 1873.
HJ6. Two heads of small male salmon, McCloud River, August 6, 1873.
197. Female salmon; weight, 21 pounds; girth, 21 inches; caught with
seine and kept some time in pen; fins and tail partly destro.yed
by fungus and abrasion ; McCloud River, California, August 6,
1873.
108. Trout, McCloud River, August 8, 1873.
199.
200. Trout, McCloud River, August 8, 1873.
201. Jar of trout, McClond River, August 7, 1873.
202. Four sma11 trout, McCloud River, August 7, 1873.
203. Skin and head of female salmon ; weight, 10 pounds ; full of spawn,
not separated, but nearly ripe; meat, dark salmon-color; skin ·
now quite dark, slimy, and scales nearly absorbed; August 8,
1873.
204. Female saJmon ; weight, 12 pounds ; girth, 17 inches ; August 13,
1873; McCloud River.
205. Male salmon ; weight, 4 pounds ; girth, 11 inches ; McCloud River,
Oalifornia, August 13, 1873.
206. Female salmon ; very slimy and dark ; weight, 19 pounds ; girth,
202inches; length, 33½ ; spawn weighed 2¼ pounds and was nearly
ripe; August 14, McCloud River, California, 1873.
207. Pyloric appendages and roe of 206.
208. Male almon ; weight, 6 pounds; girth, 13 inches ; August 3, 1873, ·
McCloud River, California.
209. Male almon; weight, 5 pounds ; girth, 12½ inches; McCloud River,
California, July 29, 1873.
210. Female salmon; weight, 21 pounds; girth, 21 inches; McCloud
River, California, August 6, 1873.
211. Male almon ; weig~t, 24 pounds; girth, 21 inches; McOloud River,
California, July 30, 1873.
212. F male almon; weight, 20 pounds; girth, 18 inches; McCloud
Ri r, California, July 25, 1873.
13.
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277. Female salmon; weight, 19 pounds; girth, 19¼ inches ; full of eggs
nearly ripe; :McUloud River, California, August 15, 1873; very
slimy, but not in bad con<lition.
278. Female salmon ; weight, 8 pounds; girth, 14 inches ; McCloud
River, California, August 15, 1873; full of eggs nearly ripe.
279. Grilse; McCloud River, California, August 15, 1873.
280. Large male salmon; milt ripe and good; weight, 26 pounds; girth,
23 inches ; McCloud River, California, August 17, 1873; in good
condition, but dark and slimy; :first ripe male taken.
281. Pyloric appendages of 280, (in jar.)
282. Trout, (see drawing;) probably an aged individual; :fins and tail
worn considerably ; thin and slab-sided; weight, 4 pounds ; girth,
11 inches; caught with a hook; McCloud River, California,
August 18, 1873.
283. Lizard, (local name "salamander";) McOloud River, California,
(August 18, 1873.
284. Stomach of No. 282.
285. Male salmon, (see drawing;) weight, 28 pounds; girth, 23 inches;
scales all absorbed ; one of the largest caught this season ;
McCloud River, California, August 20, 1873.
286.
287.
288. Trout, Utah Lake.
289. Snub-nosed trout, San Audres Lake; spawning-season.
290. Fish from Utah Lake.
291. Fish from Utah Lake.
292. Trout from Utah Lake.
293. Trout from Utah Lake.
294. Fish from Utah Lake.
295. Trout from Utah Lake.
296. Trout from Utah Lake.
297. Trout from McCloud Riyer, July, 1873.
298. Salmon-skin, McCloud River, August, 1873.
299., Trout, McCloud River, August, 1873.
300. Trout, McCloud River, August, 1873.
301. Split-tail, (herring,) same as Sacramento split-tail, McCloud River,
August 23, 1873.
302. Grilse, McCloud, .August 26, 1873.
303. Grilse, McCloud, August 26, 1873.
304. Male salmon; weight, 28 pounds; girth, 22 inches; McCloud River,
September l, 1873.
305. Male salmon ; weight, 20 pounds; girth, 21 inches; McCloud River,
Sept.ember 2, 1873.
306. Jar of young trout and salmon, l\foCloud River, September 2, 1873.
307. Trout, McCloud River, California, September 3, 1873.
308. Trout, September 3, 1873, McCloud River.
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309.
310.
311.
312.
313.

314.
315.

316.
317.
318.
319.
320.
321.
32-2.
323.
324.
325.
326.
327.
328.
329.
330.
331.
332.
333.
334.

335.
336.
337.
3' .
339.
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Trout, McCloud River, California, September 3, 1873.
Ilead of male salmon, McCloud River, California.
Very small grilse, McCloud River, September 9, 1873.
Female-salmon skin after spawning, September 9, 1873.
Very large male salmon; weight, 29 pounds; girth, 22 inches;
length, 3 feet 5 inches; McCloud River, California, September 14,
1873.
The smallest grilse caught this season, thin and worn, but full of
milt anu very ripe, McCloud River, California.
Smallest female caught this season ; weight, after spawning, 6
pounds; girth, 12½ inches; conta,ined about 2,500 eggs; McCloud
River, California, September 17, 1873.
Salmon-trout, McOloud River, September 19, 1873.
Trout, McOloud River, Oalifomia, Septeml>er 19, 1873.
Trout, McUloud River, California, September 19, 1873.
Trout, McCloud River, California, September 21, 1873.
Trout-skiu, McCloud River, California, September 22, 1873
Trout- kin, McCloud River, California, September 22, 1873.
Skin of female salmon; weight, 13 pounds; girth, 17 inches; McCloud River, California, September 26, 1873.
Skin of female salmon; weight, 13 pounds; girth, 17 inches; McCloud River, California, September 20, 1873.
Coarse tule matting, Clear Lake Indians, Lake County, California,
February, 1873.
Fine tule matting, Clear Lake Indians, Lake County, California,
February, 1873.
Material from which Indian baskets are made, Clear Lake, Lake
County, California, February 10, 1873.
Trout, McOloud River, California, September, 1873.
Trout, McCloud River, California, September, 1873.
Trout, McCloud River, California, August, 187a.
Trout, McCloud River, California, August, 1873.
Tront, McCloud River, California, August, 1873.
Trout, McOlond River, California, August, 1873.
Tront- pawn, McCloud River, California, September, 1873.
Jar contaiuiug 56 small trout (or salmon) a.nd three packages of
1J loric appendages, McOloud River, California, August and Sept mb r, 1 73.
Jar contaiuing mall trout (or salmon) McCloud River, Oalifornia,
ugu t and S ptember, 1873.
Lizard , (local name '' alamander,") McCloud RiYer, California, .A.ugu t,1 7 .
nlmown quadruped, McOloud River, California, August, 1873.
B t 1 f xc ptionally large salmon-eggs, McOlouu River, California, pt mb r, 1 7 .
Jar nt ining thr
alifornia lizard , al o large almou-eggs, Mcloud i er, California, September, 1873.
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340. Sacramento salmon, artificially hatched at Cold Spring trout-ponds,
Charlestown, N. H., December, 1873.
341. Hat (or basket) of McOloud Indians, McOloud River, California,
September, 1873. (See 326.)
342. Spear-points, made of ankle-bone of deer, used by McCloud Indians
for spearing salmon, October, 1873,McCloud River, Shasta County,
California.
343. Iudian girdle, badge of honor, McOloud Indians, McCloud River,
California, September, 1873.
344. Indian rope, made from plant which grows on Little Sacramento
River, McOloud Indians, California, September, 1873.
345. Hat, (or basket,) )1cCloud Indians, McCloud River, California, September, 1873. (See 326.)
346. Manzanita-berries, and flonr made from berries by McCloud Indians,
McCloud River, California, September, 1.873.
347. Soa.proot, used by McCloud River Indians for soap, ?,Ild to make
brushes, McCloud River, California, 1873.
348. Omitted.
049. Insect supposed to make noise at night, McCloud River, California, September 10, 1873. (Contributed by B. B. Redding.)
350. Moth from Summit station, Central Pacific Railroad, Sierra Nevada,
Ualiforuia, December 22, 1873. (Contributed by B. B. Redding.)
351. Plume of the McUloud Indians, McOloud River, California, September, 1873.
352. Plume of l\1cCloud Indians, l\foCloud River, California, September,
1873.
.353. Plume worn by Indian Dick, who murdered Mr. Crooks, a white
settler on the l\foCloud River, California, September 24, 1873.
354. Water-ouzel's nest, headwaters of Little Sacramento River, Siskiyou County, California, September, 187:1.

G-A LIST OF M'CLOUD INDIAN WORDS SUPPLEMENTARY
TO A LIST CONTAINED IN THE REPORT OF i872.
..t3 Y

LIVINGSTON STONE.

All-ale, Up, world of good spirits.
Ar-kal, Gone, used up.
Ar-nouka, I don't care to.
Attle-nas, Tattooing.
Bar-widder, Come and eat.
Barla, Irony', ajoke(or)afalsehood.
- beeda, To be in want of.
Bew-wy, To be the matter with.
- bim, (an intensifier,) Very.
Booloclc too mah, Not big enough.
Okaw-awl, Cooked, done.
Ohee-oomay, To bury.
Ohe-harnmis, Ax.
Okil-ckilch, Bird,
Okilluk, Provoked.
Ohinny, To take.
Ohin-ou-le-barda, I'll take it by and
by.
Okippewinncm, Midnight.
Ohoclcy, Near by.
Choo-hay, To gamble.
Ghorclc, Wooden.
Okuna, Dance.
Olarbooruck, Quartz.
Col, Lips.
Oolcha, Plea ant weather.
Oou-yarda, It hurts me.
Dar-lchal, Burned.
Darnal, Get out!
-de, (a pronoun referring to the
peak r.J
Dee-ee, e , (~ery emphatic.)
Dokhy, bin.
l>oompcha, To ba be.
Ello-de-hestarmin,
othing is the
matter ith me.

Elponna, Come in.
E-wear, I don't know how.
Furbiss, New.
Hareimar, To carry away.
Harl_iss-penarda, I don't want to go.
Harpa, Father.
Harrardar, Good-by.
Hebarlcy, I guess so.
Hestarm, What's the matter 1
He-wy-hy, More.
Hissarm, How much.
Hissart, How many.
Hornda, A long time; (also,) always.
Hoo-roo-chook, N eed.Ie.
Kaiser, Quick.
Kar, Oloudy.
Kar-har, A great wind.
Kharlc, Insane, crazy.
Ki-ra-ma, Finished.
Kellar, Straight.
Ken, Down.
Kent-parna, To rise up.
Kette-wintoon, Twenty; (i. e., one
Indian, all his fingers and toes.)
Khal-wkh, Plume.
Khee-yay, Uncle.
Khlark, Rattlesnake.
Klarmet, To give.
Klaw-ma, To kill.
Kleetich-liss-penarda, I don't want
to work.
Koorcha, Pig.
Khlesh, Soul, spirit.
Kwee-yer, Sick.
Len-darda, Long time ago.
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Leepida, (used only with mame;
mame-leepida, I am thirsty.)
Lor-e-ke, Over that way.
Ma-art, Ear.
Man, Any one, (like the German.)
Markh-us, Leg.
Mi-ee, Foot.
-1ninner, _Cannot.
Jl1ooty, To understand.
Neechi, Nephew.
Nick-el, Skin.
Niss, Me, (objective case of nett.)
Nou' ou·se, Cloth.
Nim-narnia, True.
Oh-my, Enough.
Oo-lcoo, Yonder.
Oosa, . A.lmost.
Oose-lenda, Day before yesterday.
Oose-poppil, Last year.
Oo-yool, Grapes.
Pahn-ee-tus, Hamlkerchief.
Park, Body.
Pee-echa, To make.
Pi-ee, Manzanita.
Poilarn, Little while ago.
Pom missima, Winter.
Pom-kenta, Down, world of bad
spirits.
Pooly, There.
Poo-re-war, Dark.
Poo-tar, Grandmother.
Poppil, Year.
Po-Po-oppil, This year.
Poppum-Po-poppil, Next year.
Sawny-winnem, Noon.
See-ee, Teeth.
See-olcoos, To brush.
See-wy, Writing. letters, &c.
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Shonn, Stone.
Shono, Nose.
Shoohoo, Dog.
Shoolcoo, Horse.
Soo-harna, Will you please!
Sukey, To stand.
Tabar, Gambling-stick.
Tar-kee, Hat.
Tay-ruck, Tanned buckskin.
Tee-chellis, Squirrel.
Tilteeta, 'ro go visiting.
-tole, In, (or) on, (or) among; e.g.,
nieetole, in a tree.
Toon-makh, Bosom.
Toon-oo, Back.
Too-too, Mother.
Tu-lick, To swim.
Wawtcha, To cry.
lVay -ee-worry, Come again.
Weli! Come here!
Werry-werry, Hurry up!
Wilner, To get up, (from bed.)
Win! Look!
W inne-harra, To go in search of.
Winnem, Middle.
Winne-squeea, I want to see.
Wittelly, Quickly.
Wohar, Cow.
Woor-ous, Fish-spawn.
Ya-mutta, Trail.
Yar-loo, Quit!
Yaw-la,r, Snow.
Yay-lo-cou-da, Move away!
Yet-u-nas, Name.
Yilkh-mar, Heavy.
"J!olie, Now.
Yolie-poppum, Pretty soon.
Yorkos, Gold.

XXL-HATCHING AND DIS11RIBUTION OF CALIFORNIA SALMON.
A-REPORT ON CALIFORNIA SALMO~ SP AWN HATCHED
AND DISTRIBUTED.
BY J. H. SLACK, M. D.

SIR: The first consignment of spawn from California arrived on the
evening of September 30, 1873. The weather for the previous few days
had been warm, the thermometer ranging from 70° to 75° at noon.
The spawn was contained in two packing-boxes inclosed in an open
crate, the spaces between the boxes and crate being filled with hay.
This bay was rotten, and the boxes exhaled a peculiar aud, alas, too
well-known odor, showing that a portion at least of the spawn was not
only dead, but decomposed. The boxes were at once removed ·to the
batching-house and opened. Temperature of the air, 62°; interior of
upper box, 74:0; lower box, 84°. The temperature of the water being
50°, it was feared that if at once unpacked, the sudden change would
be fatal. Water was therefore warmed to 70° and allowed slowly to
percolate through the boxes, the temperature bP-ing gently lowered.
About twelve hours elapsed before the temperature of 50° was obtafoed.
The ~ork of unpacking then commenced. l\Iany of the spawn were
completely rotten; others had burst, and long vermiform masses of
albumen had been Pjected; these, I afterward ascertained, were regarded by some as maggots. From the entire mass of spawn, said to
number 150,000, only about 25,000 were saved, and about three days
labor of two persons was required for the unpacking. The living spawn
were all taken from the upper layers of the upper box; the entire contents of the lower box appeared putrid. However, they were emptied
into a pond, and from careful examination of the water a few weeks
subsequently, a number of living fishes were found. The good eggs
were placed upon grilles, and in less than a week all were batched.
The mortality among the young was very slight.
The second lot of spawn arrivfld October 15, at 8 p. m., accompanied
by Mr. Myron Green. On inspection, they appeared much shrunken,
but otherwise in good order. Temperature of interior of boxes, 540,
56°; air, 52°. A gentle current of water at 500 was allowed to pass
through the boxes for fourteen hours; at the end of which period the
eggs were found to be plump and the embryos lively. Two days were
employed in unpacking them, and for a few days all seemed well, the
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percentage of loss being very small. But, to my surprise, on enterin~
tile lrntcbing•house on the morning of October 21, an immense nulllber
were touncl to be dead. Every precaution had been taken, the watl'r•
upply was i:,erfect, and the troughs had been carefully and tightly
cornr1:1d, yet for some days the loss was immense. However, in a ft~w
days th1J mortality cease<l, and but little trouble was afterwar<l exprrienced. This lot of eggs was said to number 175,000, of which it is
estimated 130,000 were hatched.
The last lot, said to number 250,000, arrived October 23. These were
treated similarly to tbe previous invoice, with the exception that, fearing
they might have suffered from rough handling at the hands of my assistants, every egg was unpacked by my own hands. The result was
Yery sati8factory, about 200,000 spawn being safely batched. It was
noticed that tlrnugh the lots No. 1 and No. 2 were all hatched within a
few days after their arrival, lot No. 3 did not commence to batch until
about two weeks after their arrival.
The after-treatment of the young fishes presented no peculiar points
of interest. The loss of young was very small, and confined almost exclu i,·el.y to the crooked fishes. A full set of specimens illustrative of
the g~owth of these fishes will .accompany this report.
The method of packiug the spawn was probably the best that could
baYe been devised under the circumstances. I would, boweYer, propose
tllat iu the n,~xt sbipm nt tbe eggs be laid between folds of mosquitonetting. Thi~ would greatly facilitate the operation of unpacking, which
with the imple moss is very tedious and severe.
Tbc following table will show at a glance the details of reception and
number ot' fishes batched:
Date.
SPptem ber 30 ...... .. ........................... .. .

OctobPr 15 . .......................... _............ _
October 2:l .. .............................•........

Total ....................................... .

No. spawn
scot.

No. :fishes Percentage Trmpcratnre
hatched.
saved.
on arrival.
16. 6

) ;10, 000
175,000
250,000

200,000

so. 0

575,000

355,000

61. 7

25,000

1:m, ooo

74. 2

740 'ii> 820
5-10 'ii> 560
52° 'ii> 54°

By ,January 1, 1874, it was found that the number far exceeded the
stimat wbich I ha<l pre~iously made, and that though ample accommo<latio11 for tb hatching of fishes had been prepared, that the nurseryntirely too small for the proper rearing of them. An adwas thtrefore made to my batching-house, at a cost of
this wa done exclusively for the accommodation of
almon, it is hoped that the Government will be willing
to d fra at l a ·ta portion of this expense.
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The following table will show, at a glance, t,he number of fishes distributed, and the streams in wbich they were placed :
Date.
.

Number/
placed.

Stream.

Main river.

State.

Placed by-

1873.

Dec. 2
8
23

10,000
10,000
10,000

Yellow Breeches .. SusquP.banna . Pennsylvania. Pennsylvania commissioners.
Conecogeague .. ... Potomac ..... ..... do . . . .. . . . . Self, per Downs.
Matontongo . . . . . . Susquehanna _ . ... do . . . . . . . . . Pennsylvania commissioners.

10,000

Musconetkong . ... Delaware ..... . New Jersey .. . Self.
Patten burg Creek . Raritan . .......... do . ....... .
Do.
Do.
Do.
Self, per Downs.
Self.
Do.
Pennsylvania commissioners.
Do.
Self.
Do.
Do.
On hand.

1874.

Jan. 1
3
10
14
16
23
26
27
30

Feb. 6
7

14
16

1:!,

000

10,000 Pohatkong ........ Delaware ......... do ........ .
13,000 Musconetkong ........ do ............. do ........ .
30,000 Cedar Creek . . . . . . Potomac . . . . . . Virginia ..... .
30. 000 South Side Club.. . ............... New York ... .
25,000 Musconetkong .... Delaware .... . New Jersey .. .
20,000 Bald Eagle ........ Susquehanna. Pennsylvania.
10,000 ..................... ... do ............. do ........ .
30,000 Musconetkong .... Delaware ..... New Jersey .. .
35,000 PattenburgCreek. Raritan .... ....... do ........ .
50,000 Musconetkong. ... Delaware .... . ..•. tlo .. .. ... . .
50,000 Pond ....... ...•.. ...•.•.......•..............•.. .
355,000

Recapitulation.
Given to Pennsylvania commissioners ....... _............. . 50,000
Placed in tributaries of Potomac ........................... . 40,000
Placed in Long Island sti-eams ............ . ............•... 30,000
Placed in tributaries of Raritan ........................... . 47,000
Placed in tributaries of Delaware .........................• 138,000
Still on band in ponds ...............•..................... 50,000

355,000
In choosing locations for planting fishes the greatest care was exercised. Streams were selected as near as possible the spring.heads, and
containing no other fishes. Most of these small streams having no
naILes, the name of the nearest named stream is giv'en in the table.
The small st.r eams selected were admirably suited for the pnrpose, the
temperature ranging from 48° to 52°, and every stone and particle of
aquatic plants being covered with minute insects or crustaceans, the
latter, of which I send specimens, ( Gammarus ?), being very abundant.
On February 21 a careful examination was made of the Musconetkong. I found large numbers of salmon beneath projecting roots and
rocks, especially at the points where small streams empty into the
creek. The salmon were of comparatively enormous size, and might be
readily diville<l, from their size, into three classes; the largest fish taken
being over 2½ inches in length. It is very probable that these largest
fishes are from spawn thrown out from the first invoice, as mentioned.
The rapi<l growth of these fishes is a strong argument in favor of turning them loose in the streams which they are destined to inhabit at an
early age, in fact as soon as the yolk.sac is absorbed.
28 F
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In conclu ion, I would state that I consider this attempt at transportin o- the . pawn and planting the young of the Salmo quinnat in our
ea t ru water a perfect success. With the exception of lot No. 1, which
were literally cooked by the high temperature to which they were exposed, fully 75 per cent. were hatched and reared, a proportion rarely
exceeded, if the truth be told, by our most succeEsful :fish-culturists,
with spawn of their own impregnation. From experiments with various
kinds of fishes, I would place their relative vitality as follows:
1 t. Salmo quinnat.
2d. Salmo co1 1finis.
3d. Scilmo salar.
4th. Salmo fontinalis.
I might state that the number of fishes on hand was at first very
much underestimated. As an example~ one trough, containing 24 square
feet of surface, was supposed to contain about 20,000 fishes. When
placed in cans for transportation, the number was found to be more
than double the estimate.
The ml3thod of counting was as follows : Fifty fishes were repeatedly
counted and placed in a very small gauze net until the eye was familiar
with tlleir aggregate bulk; netfuls were then taken and counted; this
was repeated until the number taken could be accurately estimated; in
fact, it is believed that the total is rather below than above the true
number .
.All of which is respectfully submitted.
Prof. S. F. BAIRD,
United Sttites Cornm,lssioner of Fish and Fisherie/$.

B-HATCIIING .AND DISTRIBUTION OF OALIFORNIA SALMON Ir TRIBUTARIES OF GREAT SALT LAKE.
BY A. P. ROCKWOOD, Supel'intendent of Fisheries in Utah Territory.
IR: I have this day received communication from Mr. Webber,
sup rintend nt of your fish-ponds in Charlestown, N. H., dated November rn, 73. He purport' to write at the request of Professor Baird,
a king ~·tati tic in regard to salmon-eggs forwarded me from California.. Ir c ived them at the junction of the Utah Central and Central Pacific Rai way , ou tbe 12th of October; placed them in my batchiog-trougu the ame evening; they were, generally, in good order. I
t und ab n tw Ive hundreu bad egg out of the forty thou aud. Each
da , for t hr we k , the gg w re examined, and the bad ones thrown
out, which am unt"d to about eventy-:five per day on an average; on
the. bird cla I found two dead and the fir t fl b batched; on the even th
da
, ral m re w re hatched ; at the expiration of twenty <lay mo t
of b h, t ·hin wa through with. My hatching-trough w re only calul t d f r
O O; the putting-in of 40,000 covered the ne ts so thick
th t h b ttom could not be seen.
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The umbilical sac was absorbed in from twenty to thirty day~ after
batching. The hatching-troughs and nursery-boxes were so crowded
that I tried the experiment of removing some of them to the nurseryponds before the umbilical sac was absorbed. My nursery-pouds are
from IO to 15 feet square, with an average depth of 12 inches of water,
each fed by a spring at the head of respective ponds; the flow of water
in each is from 25 to 30 gallons per minute, and about 3° colder than the
water from which I removed them ; for this, or for some other cause,
they all settled to the bottom, and remained in an apparently dormant
state for about an hour when they then began to revive, and in less than
an hour they were all bright and active. Seeing this result, I immediately
placed about four thousand more in the same pond, and about the same
number in two more ponds that were in readiness. Very few that have
been thus removed have died, whereas those that were left in the
hatching-troughs have died in a much greater ratio. A portion of this
mortality may be attributed to the fact that the cripples were left in the
troughs as they lay near the bottom, and were not taken up in the dipnet used in removing.
I feed them on boiled grated liver. They are thriving well, and are
much larger than the medium-sized ones of the same age referred to in
"American Fish-Culture."
The young fry are now about thirty days old, and the umbilical sac
is nearly all absorbed. The fry are from one to one and one-half inches
long, and are not so full and plump as the fish of this age are represented to be in the work just referred to.
The shad-fry which I received from you about the 1st of August were
placed in the Jordan River, about fifteen miles from the mouth. This
river is the outlet of Mato Lake and empties into Salt Lake. I have
not heard of any of them being seen since tlley were put in. I presume
they will be like the" bread cast upon the waters to be gathered after
many days."
Any suggestions or recommendations you will please furnish me will
be thankfully received.
Please to make me a passing call at your convenience.
My respects to Professor Baird for the interest he bas taken in fishculture in Utah.
Mr. LIVINGSTON S'l'ONE,

Charlestown, N. H.
SALT LAKE CITY, UTAH TERRITORY,

Decernber 2, 1873.

XXII.-REPORT OF OPERATIONS DURING 1874 AT THE UNITED
STATES SALMON-HATCHING ESTABLISHMENT ON
THE M'CLOUD RIVER, CALIFORNIA.
BY LIVINGSTON STONE.

CHARLESTOWN, N. H., April 5, 1875.
Hon. SPENCER F. BAIRD:
I beg ltaYe to report as follows: I arrived at San Frandsco with the
second California aquarium-car on the 12th day of June, 1874, with the
intention of resuming operations at the United States salmon-breeding
station on the McOloud River, California, as soon as possible. Congress,
however, did not pass the required appropriation for the purpose until
the latter part of June. As soon as notice of this appropriation reached
me, I proceeded to procure supplies, and on the morning of' the 4th
of July I left San Francisco, and arrived at the United States camp
on the McCiond River on the morning of July 5. The rest 9f our force
arrived on Tuesday, July 7. vYe then numbered nine white men in all:
J. G. Woodbury, San Francisco, Cal., foreman; Richard D. Hubbard,
Charlestown,~- H., assistant; E. C. Forbes) Clinton, Mass., assistant;
Waldo F. Hubbard, Cba,r lestown, N. H., assistant; Oliver A. Anderson,
Red Bluff, Cal., assistant; Myron Green, Highgate, Vt., head :fisherman;
E. Conklin, New York City, photographer; Marshall L. Perrin, Grantville, Mass., secretary; Livingston Stone, United States Fish Commission, in charge.
Our force was occasionally increased by an additional man, but was not
diminished till the first shipment of eggs was forwarded east. I brought
up from San Francisco a Chinese cook, Ah Sing by name, and employed
more or less Indians throughout the whole season, the largest number
working on any one day being fourteen. At the close of the last season, 1873, it became necessary to remove the hatching-troughs and waterwheel to higher ground, to put them out of the way of the winter freshets, which sometimes raise the water :fifteen feet above the summer
level. The dwelling-house, although not aborn high-water mark, was
firmly shored up with timbers. This we found standing and in good
order. Our first work was to erect the hatching-tanks and replace the
wheel. This being done, we proceeded to build an addition to the dwelling-house to accommodate the increased force of this year, and when
this was finished we went to work on the hatching-apparatus and the
fence across the river. The hatching-apparatus consisted of the troughs
used last year, with some additional ones, in both of which were placed
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batcbino--tray for the reception of the eggs. The trays employed were
mau of the u ·ual wire-netting coated with asphaltum. At first, we
employed tray ten inches wide by twenty inches in length, and very
lJallow, placing three tiers one abo,·e the other in each compartment
of troughs. As the number of eggs in~rease<l, t!rn moving of the trays
every day for the purpose of inspecting the eggs became a great annoyance, and in place of the shallow trays we substituted deeper ones for
the remainder of the eggs. The deeper trays answered their purpose
to perfection. Tile water, entering from the bottom and finding its exit
from above the eggs, necessarily permeated all of them continually. It
also kept the eggs to a certain degree suspended in the water, so that the
underlying tiers were partly relieved of the weight of those above them.
At fir t, we placed the eggs in these trays eight layers deep; but as the
season progressed, the deep tra,ys worked so well that the layers were
increased to twelve, and, as far as could be learned, without detriment
to the eggs.
I am free to say that this combination of deep wire-netting trays with
the Williamson plan of hatching-troughs is the best apparatus for maturing salmon-eggs for shipment that I have yet seen. It is simple,
compact, and effective. By means of it, we hatched eight~eu thousand
egg to the uperficial foot of hatching-troughs without the least difficulty; o that in one length of our hatching-troughs, or eighty feet, we
matured one million and a half of salmon-eggs.
The fence across the river, to which allusion has been made, was a
peculiar feature of this year's operations. Last year, we depended
wholly on the seine for securing parent fish. The ln,rgest number which
could be ecured in this way l>eing inadequate to the supply of eggs
which was desired this year, I adopted the method of building a salmonproof fence and bridge across the McUloud River. This had a double
effect. It enabled u to capture the salmon in the corrals, or traps, connected with the bridge, and also to stop all the salmon from ascending
the river, in con equence of which vast numbers accumulated in the
bole ju t b low the bridge.
ith thP, time and men at my command, the construction of tbe bridge
and dam wa an undertaking of no small magnitude. The point selected
for the purpo 'e wa ju t below the hatching-tents, where the river begin to br ak over a s ries of rapids. It was necessary to do the work
h re, or at ome imilar place, in order to avoid the deep holes and irregulariti , of the river-bed, which pre,·ailed everywhere in the channel.
Thi n ce ity, however, involved the di advantage of having very swift
water to work in- o wift, indeed, that a boat could not be held for a
mom nt alono- the whole line of the bridge without being made fast to
the hore. Thi di ad,,-antage wa the more serious because the snow' ater whi h form the river i o cold that the men working in it, as
tb Y w r obliged to, a great deal of the time up to their waists and
oft n up to th ir neck , could not endure it long without severe suffering.
ortunately, I had with me a force of loyal and resolute men, who
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were daunted at nothiug, and through their courage and resolution these
aud all other obstacles were overcome. The space to be bridged over
was one hundred and five feet,or, with the corral-extension,one hundred
and fifty feet. The line was made across the river at nearly right
angles with the current. The water was from four to eight feet deep
and running with tremendous force. The river-bed was ofloose, detached
rocks, varying from a pound to half a ton in weight. We began
the work by feUing logs in the woods, cutting them into twelvefeet lengths, and hewing off the ends square. Three of these
lengths were then laid together horizontally and in the form of a
triangle, and the -e nds firmly pinned together with wooden pins.
Another similar triangle was then made and rested on the first, then
another, and so on till the structure reached the required height
to support the bridge at a suitable distance above the surface of
the water. When this was finished, the men waded out with it, with
great labor, to its place in the river. with one angle up stream, of course,
and fastened it there with cables till it was banked up with rocks, and
the hollow space inside was also filled with rocks. When it was done,
we had a solid stone pier, resting on the bottom of the river, which the
current was unable to move. Another similar pier was then built and
placed, and then another and another, at suitable intervals, till the other
side was reached. The tops of the piers were then connected with logs,
hewed square, and pinned to the piers with strong, wooden pins. This
completed the bridge. When it is remembered that we had neither
horses nor derricks, but relied entirely on our physical strength to do all
the work, it will be seen that it was no trifling undertaking. Nothing
was yet accomplished, however, in arresting the passa.ge of the salmon,
as the space below the bridge was, of course, except at the piers, entirely open to them. It, therefore, now remained to dam tlie rapid and
powerful current, so that the salmon could not pass. After some deliberation, it was decided to make this dam of poles, about two inches in
diameter, placed perpendicularly in the river, with the upper ends resting on the side of the bridge, and the lower ends against the bottom of
the river. To facili!iate the work of placing the poles, we concluded to
make a regular fence of them, laying poles side by si<l.e, about one inch
and a half apart, and insertin~ both ends of each pole into a strong
cross-piece of hewed timber, running at right angles with the poles.
Thu, having been decided on, the next thing was to get the poles. vVe
required a thousand. The nearest that could be found in any quantity
were in a forest four mile.s off, over a rough mountain-trail. I immediately fitted out an expedition, with axes, blankets, and provisions for
four days. The thermometer was ranging at that time between 100°
and 110° in the shade. In the sun, it was hot enough to cook eggs. This
made the work of lum beriug rather severe; but at the end of the four
days the expedition returned, having procured several hundred poles.
These they packed on their shoulders to the nearest point on the stageroad, whence they were brought to camp by the mule-teams returning
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from Oregon. I continued sending to this spot for poles until they reported the stock exhau ted. We then scoured the woods in the immediate neighborhood of the camp, and gathered in all the scattering ones
that could be found till these were goue. There were still many more
needed, which were obtained from various quarters, and packed into
camp on the shoulders of the men employed.
The poles having been secured, the fence forming the dam was constructed on shore in sections, which~ when completed, were taken to the
bridge, and dropped into the water at an angle of perhaps thirty degrees
with the perpendicular of the bridge. The upper side of each section
being now :firmly spiked to the timbers of the bridge, the current, striking it at the angle mentioned, forced the bottom of the fence very
tightly against the river-bed. All the sections being thus placed, rocks
were then piled up around the bottom of the fence and thrust into any
crevices which the salmon might get through, and, this work having
been extended entirely across the river, the bridge and dam were rendered complete.
The next tbing was to build the corrals. These were constructed on
the plan of the dam. Two of them, one opening into the other, formed
an inclo ure of about 50 by 20 feet. They were built on the east
ide of the river, and communicated, by a mouse-trap gate or opening,
with the main stream, so that the salmon could run up iuto the corral,
but could not return. The other corral was constructed on the same
plan, about the middle of the river. As au illustration of tlle work
performed on the bridge, I will say that two thousand 2-inch augerbole were bored under the scorchiug sun, and no less than two hundred
ton of rock were used in the construction of the dam and corrals, all
of which were taken, one by one, and put in their place by band.
About four o'clock in the afternoon, a few days after the passage
of the almon was obstructed, and before the corrals were made, it was
announ ed that the salmon were making their first assault upon the
darn. The whole camp collected on the bridge to witness the attack.
It wa a ight never to be forgotten. For several rods below the bridge
th almon formed. one black, writhing mass of life. Piled together one
ab ve an th r, they charged in solid ·columns against the bridge and
dam, which trembled and shook continually under their blows. Not
d, unt d by heir repeated failures, they led attack after attack upon
the fi nc
n column ucceeding as another fell back. Encouraged by
their numb r , and urged on by their irrepre sible instinct, they entirely
di regarued the ob rver on the bridge, and struggled at their very
b t to pa ' the unwont u ob traction. Finding the fence impassable,
man f 11 l>ack a littl and tried to jump the bridge. This several suecl
in d ing, ometime violently striking the men on the bridge ju
th ir 1 ap , and om tim actually jumping between their feet.
r an b ur and a half thi fierce a sault continued, when, ex1
h ir ffi rt. and di couraged by many failures, they fell
th d p hol ju ·t below the rapicl , arrested, for the first time
?

1

SALMON-HATCHING ESTABLISHMENT, M CLOUD RIYER, CAL.

441

since the McOloud formed its channel, in their progress up the river.
The Indians, who were watching their movements, were wild with e.xcite
ment over this scene, which, even after a residence of c~nturies on the
river, was new to them, and they begged for permission to spear the
salmon. This, however, I did not give, as I felt obliged to save all the
fish for their spawn. ·
The bridge and dam were completed, and the riYer rendered impassu ble to the salmon, on the 10th of August. From that time to the
beginning of the spawning-season, all hauds were busy about the preparations for taking and hatching the spawn, which were barely ready
when it was announced that the first ripe salmon bad been taken. This
was the 26th day of August. From this time to the end of September,
all hands were kept busy in gathering and taking care of the eggs and
extending the preparations for receiving them.
From the end of September till the 18th of October, there was no
work done in taking spawn, but the time was occupied in caring for.
what had been taken, and shipping the eggs to their eastern destinations.
0

Table of consignments of salmon-eggs, according to order of shipments.

1874.
FIRST SHIPMENT.

Sept. 25. Sent by Wells-Fargo's Express, in charge of Mr. E.
Conklin, toA. P. Rockwood, Salt Lake City, Utah ....... .
B. F. Shaw, Anamosa, Iowa ......... _...... .
David Day, Saint, Paul, Minn ............... .
George ·H. Jerome, Niles, Mich .............. .
W. A. Newell, for New Zealand ............. .

150,000
1:50,000
150,000
300,000
25,000
775,000

SECOND SHIPMENT.

Oct. 6. Sent by express, in charge of Mr. E. 0. Forbes, toGeorge H. Jerome, Niles, Mich ............... .
Seth Green, Rochester, N. Y ................. .
B. F. Shaw, Anamosa, Iowa ............... _..
David Day, Saint Paul, Minn., forward to Seth
Green, Rochester, N. Y ................... .

300,000
150,000
150,000
125,000
725,000

THIRD SHIPMENT.

Oct. 9. Sent by express, without an attendant, tow. W. Clark, Michigan ..................... . 150,000
George H. Jerome, Niles, Mich .............. . 150,000
A. Palmer, Boscobel, Wis ..................
· 80,000
Seth Green, Rochester, N. Y ....... , •••....•.. 150,000
y

•

530,000

442

REPORT OF COMMISSIONER OF FISH AKD FISHERIES.
FOUR'.l'H SHIPMENT.

Oct. 11. Sent by express, in charge of Mr. Clinton Johnson,
toR. G. Pike, Middletown, Conn ............. - .. 150,000
Mrs. J. H. Slack, Bloomsbury, N. J .......... - . 225,000
James Duffy, Marietta, Pa ................. . 150,000
Alexander Kent, Baltimore, Md., ........... . 225,000

750,000
FIF'l'H SHIPMENT.

Oct. 13. Sent by rxpress, in charge of Mr. M. L. Perrin, toR. G. Pike, Middletown, Conn ............... .
James Duffy, Marietta, Pa ............... .... .
Alexander Kent, Baltimore, Md ............. .
J.B. Thompson, New Hope, Pa ............. .
Alfred A. Reed, Providence, R. I ............ .
Samuel Wilmot, Newcastle, Ontario, Canada .. .
H. H. Thomas, Randolph, Cattaraugus County,
N. Y., afterward forwarded to Seth Green ...

150,000
150,000
150,000
150,000
100,000
25,000
25,000
750,000

SIXTH SHIPMENT,

Oct. 18. Sent by express, without an attendant, toE. M. Still~ell, Bangor, Me ................. .
E. A. Bracket, Winchester, Mass ............ .
Seth Green, Rochester, N. Y .....••..........
William H. 0ushmau, Georgetown, Col. ..... .
Jos. E . Andrews, Rockford, Ill .............. .
W. B. Robertson, Lynchburgh, Va ........... .

150,000
200,000
150,000
25,000
50,000
50,000
625,000

SUMMARY.

Fir t bipment ... ........•...............................
econ<l ' hipment ............. __ ........................ ,
Third hiptn nt ............. _................. _.... _... .
Fourth bipm nt .................. . .................... .
Fifth bipment ....... _. __ .. __ ... __ . _... _ ......... . .. _.. .
Sixth bipment ............................... . ...... __

775,000
725,000
530,000
750,000
75U,000
625,000

Total. - - . - .. - - . . . . - .. -.. - - . -. - • - - . - . - - . - . - - - .... - 4, 155, 000
Distribution of the eggs.

kwoo<l, Sa1t Lake City, tah ................... .
B . .F. b,w, namo a,Iowa .. . .......................... .
Da i<l a , aint Paul, lion ............... _........... .
rg .Il. J erom , ... i1 , Mich. . . . . . . . . . ......... _..... .

150,000
300,000
150,000
750,000
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Seth Green, Rochester, N. Y ........................... - R. G. Pike, Middletown, Conn ........................... .
James Duffy, Marietta, Pa .................... . ....•.....
Alexander Kent, Baltimore, Md ....................•.....
J.B. Thompson, New Hope, Penn ............ . ....... : .. .
Alfred A. Reed, Providence, R. I ................. , ...... .
Samuel Wilmot, Newcastle, Ontario, Canada ............. .
H. H. Thomas, Randolph, N. Y ..................... - ..... .
E. M. Stillwell, Bangor, Me ............................. .
E. A. Bracket, Winchester, Mass........ . . • . . . . . . . . .. . . . .
W. H. Cushman, Georgetown, Col. .................•.•. ,. J. E. Andrews, Rockford, Ill . .. . . . . . . . . . ................•
W. B. Robertson, Lynch burgh, Va ..................... - ..
W. W. Clark, Niles, Mich ....•.•.... _, .......•...........
A. Palmer, Boscobel, Minn ............................. .
Mrs. J. H. Slack ... . •...................................
W. A. Newell, for New Zealand ................... ·_...... .
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575,000
300,000
300,000
375,000
150,000
100,000
25,000
25,000
150,000
200,000
25,000
,50, 000
50,000
150,000
80,000
225,000
25,000

Total number of eggs sent out of California ......•.... 4,155,000
Hatched and placed in the McCloud River, California. - . . . .
850, 000
Total number of impregnated eggs taken .................. 5,005,000
Not impregnated, and lost from other causes..............
747,500
Total number of eggs taken ............. -........... 5,752,500
From the 18th of October till the camp was dosed up, November 30,
the time was taken up with hatching the eggs that were left, amounting
to 850,000, and placing them in the McCloud River; in consideration of
which. the California commissioners of fisheries contributed a thousand
dollars toward the expenses of the campaign.
COST OF THE EGGS,

It is so difficult to separate the expenses of shipping the eggs from
the general e1penses of the season that the exact cost of the eggs when
ready for consignment can only be approximated. The expenses of this
season's operations were very much augmented by the addition of permanent improvements, as, for instance, a large tent and several hundred
hatching-trays. These improvements ran up the expense of procuring
the eggs this season to about $9,000, including the cost of hatching the
eggs for the Sacramento, for which the California commissioners paid
$1,000. There were five million impregnated eggs obtained, which
makes the cost per thousand at the McCloud River, $1.80.
CAMP-BUILDINGS, ETC.

The general plan of the camp this year was the same as thn,t of last,
with some improvements and extensions added. The point lowest down
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on the river that we occupied was, as before, the lower fishing-ground.
Here was the main :fishery; the other, from its coming above the dam,
being practically abandoned. There were here two or three corrals for
salmon, and two or three little wooden structures fonning a rude camp
for the fishenuen. Some distance above this point, and about a hundred yards from the house, were tbe bridge and upper corrals. The
main corrals were on the opposite side of the riYer, and extended about
50 feet down to the farther en<l of the bridge. The bridge reached 106
feet across the river to the wheel which raised the water for the hatching-works. A flume connected the wheel with the filtering-tanks at the
upper end of the batching-tents. Next came the distributing-spout, and
then the hatching-apparatus proper, which extended 80 feet farther to
the end of the hatching-tents. Just at this point was a :fishing-ground
for trout and "Wyedar deckets;" and a little farther up the stream was
a set of hatching-boxes, with wire sides and bottom, floating horizontally in the current. Only a few steps farther up the river came the
house in which we lived. Behind was the United States flag on a 50feet flag-staff, and a little farther on two smaller tents and a brush -camp.
About ten rods np the river from this point was an inclosure, or pound,
in which the young salmon for the State of California were put before
they were old enough to wholly shift for themselves. This terminated
our series of works in this direction.
It will be -seen by comparison with last year's report, that the arrangement of the camp was similar to that of 1873; the river-corrals
and bridge being new, howeYer, as has been mentioned. The batchingtroughs were also extended 40 feet farther in length, involving the use
of an additional tent 40 feet by 30 feet. This made the batching-tents
this year 100 feet long. The addition to the cl welling-house nearly
<loubled its size, making it 28 feet by 26 feet, and giving us three new
room , one of which was employed for a bed-room, one for a store-room,
and one for the photographer's use. The brush-camp north of the
· dw lling-bouse wa quite a valuable addition of this year. It was very
rud ly built, after the fashion of the aborigines, but it was located in a
shady pot, at the water's edge, and proved to be an extremely conveni nt place to transfer my office to during the warmer portions of the day,
when my room in the hou e often became intolerably ho.t. The only
oth r new feature at the station this year were the inelosures, or pounds,
for r c iving the young salmon intended for the McCioud River. These
w r built of rock and covered with brush, and when the salmon were
approaching the period of the absorption of the yolk-sac, they were
tran fi rr d fr m the hatching-troughs to these corrals, where they bad
am1 l pace to move about.
TIIE HATCHING-A.PP ARA.TUS.

ha

hi. wa on a much lDrg r cale a well a on a different plan from
f lat y ar. Tile wheel an<l flume were the ame, but owing to

SALMON-HATCHING ESTABLISHMENT, M'CLOUIJ RIVER, ?AL.

445

tbe greater pressure of water against the wheel caused by the erection
of the darn, it raised three or four times as much water, or about twenty
thousand gallons an hour. If necessary, tbe wheel could be made
to pump up enough water to ha,tch a hundred million salmoneggs. The filtering-tanks consisted this year of two tanks brought out
in the second California aquarium-car. They were splendid tanks,
made of eastern pine, iron-bound, and holding a thousand gallons each.
The hatching-troughs this year were all made on the Williamson plan,
which obliges the water to run from the bottom to the top of each compartment, as seen in the diagram. There were eight rows of hatchingtroughs this year, each eighty feet long. In some of the troughs, the
shallow trnys were used three deep, with one layer of eggs in each tray.
In others, one deep tray was substituted for the three tiers of shallow
trays, and the eggs placed eight or ten layers deep instuad of one. This
new a,pplication of the Williamson troughs was suggested by my foreman, l\ir. ·woodbury, and is, I believe, the best and simplest method
yet discovered for maturing salmon-eggs for shipment. By means of it,
we could mature forty thousand eggs in each compartment, a quarter of
a million in each trough, and one million and a quarter in each line of
troughs. As there were eight lines of troughs laid down, our hatchingcapacity this year was just ten millions; but it can be increased inuefinitely. All the troughs were excluded from the light by covers formed
by stretching black cloth over slight wooden frames. All the troughs,
trays, covers, as well as -the wheel, bridge, dam, and everything else
about the place, were made by ourselves on the spot.
THE FISH . .AND THE FISHING.

The upper fishing-ground, being above the dam, was practically abandoned this year, and almost all the seining was done at the lower
grouud, where the fishing was good enough to satisfy any one. When
the salmon had made .an unsuccessful assault upon the dam, they fell
back into the hole at the foot of the ra.pids, which formed the lower
fishing-ground. Here they were practically in as secure confinement as
if they had been caught and placed in a pound; for the dam prevented
them from going up the stream, and their irrepressible instinct to ascend
the river prevented them from going down. Every foot of this hole was
swept by the seine. No better corral or inclosure for confining the fish
could be constructed. Here they had their natural habitat and surroundings, the whole volume of the McCioud River for a water-supply,
and nothing whatever to prevent them from keeping healthy and in
first-rate condition. It was the best possible kind of a pound for them.
Last year, they lashed themselves to pieces, trying to escape from the
artificial pens. This year, they kept as fresh and well as could be
wished. They accumulated in this hole by thousands. When any were
wanted, it was only necessary to extend the net around them and haul
them in. Once or twice no less than fifteen thousand pounds of salmon
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must have been inclose<l in the net. They formed a solid mass reaching
several yard from the shore, and filling the net two or three feet deep.
If I should say twenty thousand pounds, I do not think it would be
exaggerating. For some reason or other, my method of confining and
capturing the salmon has been spoken of disparagingly; but if anj'tbing
more simple, more natural, or more effective can be devised, or anything
contrived on a larger scale, I can onl.Y say I should like to see it.
The seining for spawning-fish was usually done at night, and what
fish were needed for the next day were thrown into small corrals intended
for their temporary coniuernent. The spawning was done under a little
brush-camp erected just where the seine is hauled aslwre. The salmon
were very abundant in the McClond River this year, appnirently more
so than fast year, although our conjectures on this point could not of
course be verified. Young salmon a few inches long were very plentiful, as also were trout of all siz.es. There was a large mixture of grilse
among the older salmon. These were found ve:r;y good eating, even up
to the time of spawning. Occasiouall_y, we captured a fresh river salmon, having a bright silvery surface, and scales lookin-g exactly as if he
bad just left the sea. These ftsh were all very large, and all males.
They were very rare, p~rhaps one in a thousand. One much-disputed
point about the McCloud River salmon was settled this year by the
presence of the dam. The vexed question has, been whether the salmon
a cending the McCloud River to spawn ever returned to the sea. Both
sides of the question have been warmly advocated; the strougest point
urged by the affirmative side being that the yearly run of salmon could
not be kept up if all the spawning-fish died at the spawning-grounds,
and none went to the sea to return the following year. Whatever may
be the merits of the arguments advanced on either side, the fact has
been proved this year that the spawning-salmon do not rnturn to the
sea,. The proof is this: Our dam formed an impassable barrier to the
return of the almon ~hich had ascended the river to spawn. Tens of
thou and , not to s..1iy hundreds of thousands, which would perhaps be
nearer the truth, pas ed the line of our barricade before it was compl ted.
ot one of these sa~mon repassed that point on their return to
the ea. If heir habit had been to return seawar<l after spawning, they
would have crowded up to the upper side of the barricade, as the
a cending almoo <lid to the lower side of it two months previous; but,
in tead of tbi , not one was observed to even show tlrn least disposition
to pa it, alth ugh thou ands floateu down dead against the dnm.
bat, th n, mu 't be aid of their di position to return to tbe sea 1
The nl. onc1u ·ion that we can come to is that they have no such
di p ·i ion; tb, t th y are not accu tomed to Jo so, and that they all
di in th' upp r wat r , which erve for their bree<l.ing-groun<ls; which
la t tat m ut i · oufirm <l by th fact that at th eu<l of October a live
a1m u au har lly be found in tlrn whole length of the McCloud River
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'.l'HE TAKING AND RIPENING OF THE EGGS,

The eggs were taken from the salmon, as before mentioned, close to
the spot where the seine was hauled in, and where a small brush-camp
was erected for the purpose. The spawning was usually done in the
forenoon, and was performed very rapidly. The fish, when spawned,
were usually given to the Indians, who were always in waiting, like fishhawks around their prey, to receive them.
The Russian or dry method of taking the eggs was adopted exclusively this season, and' the rate of impregnation obtained was very good.
Tbe largest number taken in a11y one day was 457,000. The first eggs
were taken on the 31st of August, and the last on the 29th of September. The total number taken was 5,75-2,500. Below will be found the
daily record of eggs taken.
Daily list of salmon-eg_qs, taken at the United States salmon-breeding estab
lishment on the JlfcOloud River, Redding, ()al,., 187 4.
Date.

IEggs
taken
each day.

Total.

1874.

Aug. 31 ......

Sept.

1 ..... 2 ......

3 ......
4 .... -5 .••••.

6 ......
7 ......
8 ......
9 ... -- .
10 ......
11 ......

12 ......
13 . . ----

14 ......

82,000
25,800
120,900
102,500
298,400
234,600
453,000
252,600
304,000
170,000
234,500
218,500
322,000

82,000
108,000
228,900
331,400
331,400
629,800
864,400
864,400
1,317,400
1,570,000
1,874,000
2,044,000
2,278,500
2,497 000
2,819,000

Date.
1874.
Sept. 15 .....•
16 ......
17 ......

18 ... ...
19 ......
20 . .....
21. .• ---

22 .....•
23 ... -- .
24 ... --25 ... -- •
26 ......
27 -- . --28 ..•...
29 ... ---

Eggs taken
each day.

457,000
390,000
364,000
252,000
290,000
217,000
126,000
172,000
126,000
126,000
210,000
126,000
77,000

Total.

3,276,000
3,666,000
4,030,000
4,282,000
4,572,000
4,789,000
4,915,000
5,087,000
5,213,000
5,339,500
5,339,500
5,549,500
5,675,500
5,675,500
5,752,500

After three or four million eggs had been placed in the troughs, the
work of daily inspection became quite a task. I employeu chiefly Indians to pick out the dead eggs, and they did it extremely well, their delicate fingers and native dexterity making them quite apt and expert for
the work. The shallow trays did very well, although itwasagreattrouble
to lift out the upper ones so constantly, in order to get at the lower ones.
This was all obviated when we came to use the deep trays, in praise of
which too much cannot be said. With these, it was oniy necessary, in
picking out the white eggs, to raise the tray a little ways out of the water,
and then gently immerse it again. The upward pressure of the water
would throw the dead eggs to the surface, where they could be picked
out without eve;,i the touch of a feather. .With these trays the harnls
are never wet, the trays are never changed from their places, the ·eggs
never flow ornr the top, and the feather becomes unnecessary. ~n addi•
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tion to the e advantages, all sediment a.ccumulating about the eggs can
be ea ily run off by gently moving the tray up and down a few times in
the water. Besides the tray for hatching the eggs in the troughs, I used
floating wire-boxes, placed in the river-current, with very good success.
These, unlike the famous shad-batching boxes, rested horizontally in the
water. We bad remarkably good luck this season; not a single mishap
occurring to any of the vast number of eggs, either in the taking or the
ripening of them.
PACKING THE EGGS.

The eggs were packed for shipment this year on the same general plan
that was adopted last year. The packing-boxes were made two feet
square and one foot deep. At the bottom of the box was placed a thick
layer of moss, then came one thir,kness of mosquito-bar, then a layer of
eggs, then mosquito-bar again, then other successive layers of moss, netting, eggs, netting, and so on to the middle of the box. Here a firm wooden partition was fastened in, and the packing renewed above the partition in the same manner as below. The cover was then screwed on the
top and another box packed. When two boxes were ready, they were
placed on wooden crates made large enough to allow a space of three
inches on all siues of the boxes. This space was filled with hay to
protect the eggs against changes of temperature. Tile cover beiug put
on the crate and the marking done, the eggs were ready to ship.
This plan of packing, in spite of many severe criticisms that have
been made upon it, seems to work remarkably well. Of those sent to
Great Salt Lake in 1873, distant a thousand miles, only 3 per cent. were
lost. Seth Green reports a loss on the 200,000 eggs consigned to him in
1873, of only 11 per cent. in both the transportation and batching. Mr.
James Thompson, of New Hope, Pa., writes as follows of the eggs sent
him. this season: '' The 150,000 salmon-eggs shipped from California arrived in splendid order.'' The entire loss on this lot in transporta,tion and hatching was only 6 per cent.
The e fact seem to show that the packing is all right. The trouble
with tho e who found fault with it is that they do not understand what
it i tha,t kill the eggs in the lots that do not go well. The mischief is
not in the packing, but in the high temperatu~e to wllich the eggs are
expo din tran it. I will agree to take any of the~e lots of eggs to ew
York and back to California in this packing without serious loss, if I
can ha e ntir control of the temperature of the crates. But what can
be xp cted of gg that are packed in a bot climate, to begin with; are
comp lled to trav 1 a whole day in a temperature of'ten rnucll abo-rn
100°, and then for ·ev ral days either where the weather keeps them
warm na umll or where the car containing them is art,ifwially heated
t an xc . iY d groe, a i the ca e with the expres -cars which conh m; -~ ud wh n, in addition to all thi ', tliey are delayed by neglixpr · ·-a"' nt , ev ral day. l>eyon<l the regular time i I chall nge
any on , , lia.t Yer muy be hi ' ing nuity or skill, to pack salmon-eggs so
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that they will make the overland journey safely under these circumstances. If the eggs were not destroyed in any other way with those
conditions, they would hatch out on the road from the heat,, and so perish. I a<lmit that sawdust would be much better than hay for the outside packing, but we should have to haul the sa,wdust sixty miles in
order to g·et it at all. I propose, however, to m-e it next yev,r, whatever
may be the expense of procuring· it.
It should be remembered that the followiag points must be combined
in any method of packing the s,a lmon:egg_.;; that is adopted for the overland trip:
1. They should be compactly arranged., in order to reduce the expresR- ,
charges, which are enormous at best.
2. The packages should be large and heavy, so that they cannot be
knocked about the express-car.
. 3. The eggs and moss should be massed together in considerable quantities, to retain the moisture in the eggs, and also to be better protected
from change of temperature.
4. Tlle method that is adopted should be one that facilitates rapidity
of packiug, as the first boxes packed suffer while the others are being
made ready.
5. General economy ht regard to expense should be studied, as, with
such a large number of eggs, even a small additional expense per thousand makes a large bill in the aggregate.
G. No method that I have been made aware of combines these advantages better than the one actuaUy emplosetl this season in paeking the
California eggs.
Many of the incidental causes of loss after the eggs left the McCloud
River are shown in the appended report on the various consignments;
as also iu Mr. Perrin's acconnt, just following, of his journey across the
continent with various lots of salmon-eggs.
THE OVERLAND JOURNEY OF THE EGGS.

The very fuU account of my secretary, Mr. Marshall L. Perrin, of his
journey with some of the California salmon-eggs, makes it unnecessary
for me to present anything on this subject besides his report; which I
give here with pleasure:
"Report of Marshall L. Perrin, employed by Mr. Livingston Stone for the
United States Fish Commission, to accompa,ny the fourth lot of salmoneggs tra,nsported from the United States salmon-breeding establishment
upon the 111.cOloud River, California, to various States on the eastern
. coast, during the season of 187 4.

"The fourth lot of salmon-eggs left McCloud River camp Tuesday
afternoon, Odober 13, 1874. It consisted of seven crates, not of uniform size, but varying according to tl1e number of eggs within, as follows, together with the names of the consignees, which were marked
upon the respective crates:
29 F
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"R. G. Pike, Middletown 1 Conn., 150,000 salmon-eggs.
"James. Duffy, Marietta, Pa., 150,000 salmon-eggs.
'' Alex. Kent, Baltimore, l\f<l., 150,000 salmon-eggs.
"James B. Thompson, New Hope, Bucks County, Pa., 150,000 salmoneggs.
"Alfred .A.. Reed, jr., Providence, R. I., 100,000 salmon-eggs.
"Samuel Wilmot, Newcastle, Ontario, Canada, 25,000 salmon-eggs.
"H. H. Thomas, Randolph, Cattaraugus County, N. Y., 25,000 salmon.
eggs.
"In all, seven hundred and :fifty thousand salmon-eggs. They were
packed essentially the same as the former lots had been, in alternate
layers, with moss gathered from Mount Shasta, and having mosquito-netting above and below each layer of eggs, so that they could be more
easily gathered from out of the moss. Two boxes filled in this way,
contaiuing 75,000 eggs each, were placed in a crate slightly larger than
the suill of the two boxes, and the space between the crates and the
boxes wa,s stuffed with straw. The boxes were bored on all sides with
auger-holes, so that water poured from outside the crate upou the straw
insi<le, and also water coming from the melting of ice, which was to be
kept on the top of the crates, would enter the boxes and moisten the
moss in which the eggs were placed.
"It was especially necessary to keep this lot of eggs cold, inasmuch as
it was a later lot and the eggs were more nearly ready to hatch. Therefore I ,fas to try to keep them as nearly torpid, aud hence as cold, as
pos ible, iu order to prevent their breaking through the shell; in which
case, of course, they would l>egin motion an<l. animal life, and would
need a medium of water, and inevitably perish for the ,vant of it. Mr.
Stone also wished me to try the experiment of packing huuks of ice, in
place of tlie straw, inside of the crates, as soon as I should arrive with
the _egg upon the Central Pacific Railroad to regions where ice was
more abundant and obtainable, antl keep it up for the rest of the
journey.
''Thecrates were thoroughly soaked fora while before they were loaded
upon the large team with which they were conYeyed to Redding, 23
mile di -tant. We left camp at about 4 o'clock p. m., and reached Redding at about 2~ o'clock a. m. The load was very l1eavy and the road
mountainou . D ring the trip it rained quite bea.vily, which gave the
crate a further soaking with which to begin their long journey. At
Redding were ready 250 pound., of ice, which had been oruere<l, and I
put thi · in piece upon the crates after they were loaded in the Wells,
Fargo
Co." expre -car. The train started at about half past 3
o'clo k a. rn., edue day morning, October 14. The moruiug wa cold,
and th for noon cool, fortunately, for the car was quite small~ and the
crat had to be placed one upou another; con 'equently, ice could be
up n ul the upper one , except so far a' tb.e under ones jutted out.
Th r fore I cllanged th ir positions twice, and often poured water over
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them on the way down to Sacramento, which we reached at 2 o'clock p.
m., running into the city and not being left for connections at tlie junction. •
'' I found my time here (half an hour) very short in which to accomplish
the necessary details, and so bad to hurry in order to soak the crates
with ice-water; to attend to transferring and icing them with 300 pounds
of ice, for which I bad telegraphed; to go to Wells, Fargo & Co.'s
office to see the agent, Mr. Tracy, about expressing and rebilling the
crates, and to obtain from him a letter for admittance to expres~-cars,
which I ne,,er used; to buy pail, dipper, and thermometer, besides attending to my personal baggage, tickets, &c.
"The afternoon was hot; and when we left Sacramento the temperatures of the crates were Yarying from 60° to 63°; but they were loaded
upon the coolest part of the car, and I ice<l them well during the afternoon and soaked them. Soon the temperatures were from 56° to 6:! 0 •
At evening, the messenger telegraphed for ice at Summit, Cal., which
we should reach in the night, and for a slight recompense he consented
to be without a fire over night, though it was a col<l night and he had
started one. Upon arriving at Summit, he found that no ice (strangely)
could be obtained there, and obtained a quantity at Boca, a station beyond. On the ,morning of Thursday, October 15, the temperatures were
from 50° to 5G 0 • I turned the crates upside down, which was done
every day, so that the eggs should not settle down in one direction,
causing in this way too much pressure upon them. We moved them to
a rack in the car through which the water would run; and, while the
travelers breakfasted at Humboldt, Nev., the engineer backed the train so
that we could bring a hydrant-hose into the car and give the crates a
thorough drenching. We also got about 400 pounds of ice from a traphole in the station-platform. At Humboldt tlie messengers changed.
"Having a good supply of ice, I commenced the experiment of taking
out the straw with which the boxes of eggs and moss were packed into
the crates, and substituting pieces of ice, pounded so as to fit its place,
in the intervening space between the boxes and the crates. The temperatures at noon were 54° to G0°. At Carlin, Nev., 011 pounds of .ice
were procured and cut up for the purpose stated above. Finding some
of the boxes had no holes in t.hem, at Elko I got an auger and bored
some. From Wells onward, the rest of the day, at every Rtation, I obtained a pail of water, and, after cooling it with ice, poured it over the
crates in turn. As was also one of my motives in giving them so much
water at Humboldt and at Oguen the next morning, I wished to give
them all the water possible this day, for the water, especially lwyond
Ogden through a loug region of country, would be very doubtful in
quality, and I should hesitate about using it.
"The temperatures that night when I left them were between 330 and
50°; and the next morning, Friday, October 16th, they were from 530
to 54=°. Early in the forenoon we changed cars at Ogden, Utah, and wliile
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the other express was being transferred, I gave the crates a heavy soakin O' by means of a hose. No ice cou]d be obtained at (?gden, but there
wa enough to last easily till reaching Evanston. On the whole I think
it i better to procure ice at unimportant towns or stations en route, if
po ible, than at large cities and railroad junctions; for the quality of
the ice is surely just as good, anu other details, as necessary as they are
numerous, will use tile time at the large places. The trouble of transferring ice does not compare with that of procuring a new lot. Furthermore, the new messenger more willingly takes it from the previous
messenger than when it is freshly imposed. upon him, for certainly it is
very disagre~able to them to have their car loaded with melting ice.
"The Wells-Fargo agent at Ogden informed. me that Mr. Tracy, at
Sacramento, ba<l erroneously billed the crates, and they could not go
over the routes which I said it was necessary for them to take beyond
Omalia. He was in a hurry and unpleasant; as was also the messenger
(from Ogden onward) at first, upon seeing seven big, heavy, dripping
crates come into his car. It is not so great an evil that the crates of
salmon-eggs come under the care of strangers as the fact that they are
handled by constantlJ ·Cbangibg strangers. There is a need of some one
who will be a permanent friend to them, stand by them, and look out
for their welfare in emergencies, and when the express messenger on
one route or section changes for the uninitiated one who takes his place.
There is, then, a need of some person who shall get this new messenger
interested in the cause, and willing to put up with extra and. unusual
arrangements. Tile presence of a man in charge of the shipment is not
merely better, but I think it is absolutely indispensable, judging from
the dealings which I have hau wi:;h express-messengers an<l railroad
employes; who, when rightly dealt with, are a very obliging class of
men. The gentlemanly and obliging manner in which I was treated
during the whole trip deserves commendation.
"Toward noon, Friday, October 16, I got some ice at Evanston, Utah,
and proceeded for the re t of the <lay to unpack straw from more crates,
and put in the abundaut ice and refilled the crates where the ice which
I llad previou ly put in bad melted. The temperatures at noon were 53°
to 5G0 ; and at night were 4~0 to 5tiO, As I should have stated before, the
way in which I took the ,teqiperatures, three times a day, was by thrnsting a th rmometer between the slats of the crates into the straw which
surronml d the bo yes. This, of course, does not precisely indicate the
t mp rature of tile egg iu ide the boxe ; they may be warmer or they
may be cool r. If not attended to, and left to grow warm, the eggs
ither iucr a e in heat from the center outwards, or beat from the
mu
out ide, tb c uter remaining coole t. Now, when care is taken of the
"'"'·, tb tr turn of 01<1, damp traw, in not allowing hot air from outid to touch the box , prevent the eggs from heating from the outi<l • Il uc , wh n properly att oded to, they will heat on1y from the
c nt r outward. Thi happen by the spoiling of the eggs in the mid·
7
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clle; the fungus, attaching itself to the next egg, spreads outward after
the manner of a warm, damp mokl. This suggests two improvements:
First, that the eggs might ue packed in smaller boxes, so that the center eggs might not be so far away from the ice; and secondly, that some
method might be devised for removing the decaying eggs during the
journey. However, if the crates are attended to in a thorough manner, the present plan of packing does not much demand the proposed
impro,Tements; and as to remodng the decayed eggs, the loss is not of
a greater per cent. under tlle present system than would inevitauly be
caused by the disturbance produced by any method of removing the
diseased eggs.
"Friday night was a very cold night, and the messenger seemed to be
of that opinion the next morning, having walked back and forth, unable
to i:,leep during the night, in the icy car, which they are not allowed to
leave. Saturday morning, October 17, the crates were in temperature
from 44° to 4:7°. They were turned over, al.Id we moved them to the
coolest part of the car, out of the sunlight. At Laramie, Wyoming, I
procured a large quantity of ice, and watered the crates with ice-water,
and repacked them with ice, as well as laid large pieces on the top of
them.
"After having once removed the straw, it kept me almost constantly
busy to keep the crates packed with ice. The intervening spaces between
the boxes and the crates were very narrow, not large enough to admit
pieces of i_ce larger than an apple, and the slats were too D('ar togethf'r
to crowd ice between them. To pack any side of a crate, therefore, it
was necessary to tear off the slats of the crate each time, and nail them
up again; which of course weakened the crates, and their structure
would uot allow any of the slats to be left off. This method of packing
with ice consumes a large quantity of that article, aud in the present
case it was slow work to break it up into pieces of requisite size. Fur- .
thermore, the pieces were necessarily so small that they rapidly melted,
and the finishing one round of filling the crates with ice was but the signal to begin again with the first on another round. Inasmuch as this
method of packing with ice was a primitive experiment, and also not decided npon in time to construct the crates otherwise, many of the~e inconveniences were present in this case which need not be considered as
necessarily accompanying the packing with ice. From tlle effects of my
trial, I co11sider that the packing the crates with ice is a very plausible
and practical method, and a <leci<led improvement, if the crates are proper]y constructed, and if Rome one is com,tautly 'r eady to renew t11e ice
when it becomes melted to even a slight degree, so that a warm draught
of air may not be allowed to strike tue boxes at any point. The water
from the melting ice permeates the boxes containing the moss and eggs,
through tlle auger-hole~, which is an additional item of advantage.
"The temperatures S.1tur<lay noon were 41° to 470, When the
express messengers cllanged at Olleyenne, Wyo., we conjectured that the
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wrong billing of the crab~s could be rectified at Omaha, but matters were
wor from that point onward. The condition of things was as follows:
There were seven crates; two of them (for Newcastle, Canada, and for
Randolph, N. Y.,) I was to send from Chicago by northern routes
<lirect to their destination; the others, for Marietta, Perm., New Hope,
Peun., Baltimore, Md., Middletown, Conn., and Providence, R. I., I was
to take with me over more southern routes from Cl.iicago, and send the
Baltimore and Marietta crates to Harrisburg, Penn., the New Hope
crate from Philadelphia, and go on with the Middletown and ProYidence
crates to New York, from whence I should send them to ·their respective
cities. This was the only plan which could be carried out with success.
Mr. Tracy, the Wells, Fargo & Co's. agent at Sacramento, billed some
of the crates locally, i.
to be rebilled at every change of railroad or
express company, and some he billed th:-ough to New York City. The
biJling, though he emphatically assured me it was right, was apparently
indiscriminate. One of those which I wished to send from Chicago was
locally, and one through billed; three of those which were to go over
the southern routes were through, and two of them locally billed. Those
through-billed must all go to New York City by northern routes, and then
come around to Baltimore and their other destinations. This is because
the southern routes from Chicago are run by the Adams Express Company, and the northern by the United States and American Express Companies; as the Adams rnns only from Chicago, the other two receive the
express at Omaha, and carry it by their own northern routes. I must, in
some way, have all together with me, that I might attenu to them. They
could not all go by the northern routes, because the Baltimore, New
Hope, and farietta eggs would surely perish before getting to New York
City over northern routes and around again to Maryland and Pennsylvania. There was only one way to do: they must all go the southern route from Chicago, billed or unbilled I The route from Omaha to
Ohicngo wa also quite doubtful. The United States and the American
Expre Companie both run into Omaha, and receive, from the Union
Pacifi , expr s alternately, one receiving the locally an<l the other the
through-billed expres ."
"Th temperatures of the crates Saturday evening were 42° to 50°.
The night wa going to b very cold and I had much ice in the car. Tbe
me ng r wa willing kindly to go without a fire for me, u ing my blanket in addition to hi own. An accident late at night delayed us five
and a half hour near idney, eb., at wl1ich I had some thought of
t I grapbino- to fr. Tracy, at Sacramento. Sunday morning, October
1 th, tb t mp rature of the crates were betw en 400 and 4so.
"Th crate w re now k pt full of broken ice. A tllis brok n ice
rapidly m It d, aucl th rat ueeded to be replen i bed often, I decided
tbn b uld tb rat . b oblig <l to leave me in divi ion , it would be
run ·11 l tt r f r th m to b pnck d with bay. Tll ha would k ep them
mu ·h ·ool r and more moi ·t, aud hold tl.10 moi ture from the melting
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iee on the top ; whereas, if no hay was around·the .b oxes they would be
directly exposed to the warm, dry air, unless the crates were kept constantly fu11 of ice. Therefore, I procured 75 pounds of hay at Grand
Island, Neb., together with 400 pounds of ice, and during the day
packed up the crates with hay, which, of course, was dry, and watered
them with ice-water at every station until they were very wet and cold.
The temperatures Sunday noon were between 48° and 57°. .An accident
delayed us until we were almost sernn hours late.
"Reaching Omaha the circumstances were anything but propitious for
arranging matters. It was quite dark ; it was Sunday night, consequently not many authorities could be found; the only agent who was
at the station, having any power at all, was intoxicated. There is always
hurry and confusion about the transfer across the Missouri, and especially as tlie train was so many hours late. It would be better to have
the crates go to Cliicago by the United States Express Company, as they
were then more likely to go on well from Chicago. It being Sunda,y
night, however, only the working employes were around, and their
orders were such that ·I could get only the locally-billed to go by the
United States Express, the others going by the American Express over
another route. Therefore, at Chicago I must persuade the authorities
of both express companies to give up their crates to the Adams Express,
which runs over the southern routes from Chicago, by which the crates
must be carried. While making the transfer across the Missouri River
I found it could be possiMe to h:we all go to Chicago by the American
Express. Bence, in Chicago I would have only one party to deal with;
so all the cra.tes unitedly, and myself, went to Chicago by that route.
This outline of express troubles, :filled in with a numerous amount of
stubborn details and minutire, which were hard to overcome, caused me
incessant anxiety concerning the preservation and :final safety of the
eggs; and, ii1deed, the express difficulties with this lot only began at
Omaha, to ,continue onward to the end of the trip; but in this report it
will be needless to particularize them.
•' At Dunlap, Iowa, though very late, I procured 400 pounds of ice
which I fixed over the crates; before which, however, I removed the
slats from several crates and opened the boxes containing the eggs to
examine them. They seemed to be in excellent order~ at which I was
very much encouraged. The temperature of the crates was warmer
than usual, being 53° to 56°; but I was not afraid that it would rise, for
the night was to be quite cool. The next morning, Monday, October 19,
the temperatures were 50° to 50½, I obtained some ice at Clinton, Iowa,
in the forenoon. The day was warm, and a good deal was used. ~.i\.t
noon the temperatures were from 51° to 52°. Very fortunately, indeed,
just before entering the city of Chicago, the superintendent of the American Express Company, (the company with which the crates then were,)
came into the express-car. Ile was the person whom I coulu influence
to the best advantage, and his was just the authority I was in need of.
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It wa tbrongh his intervention only that the agent at Chicago would be
or wa. willing to do what I desired; and the eggs were not to be delayed
longer than necessary. We rode with all the crates to the Michigan
Central depot, where the two crates for Newcastle, Cauada, and Randolph, N. Y., were left, and with plenty of ice. I saw the agent an<l lefta
note for the superintendent, aud instructions were also giYen to all the
messe11gers en route. The fi\'e remaining crates were carried to the
office of tlrn Adams Express, into whose hands they were really delivered and rightly bound. It was dark and cool, so they did not suffer by
being on tlle sidewalk while waiting for the outward express. Leaving
them in charge of a policeman, I telegraphed to the following four consignees of the salmon-eggs :-H. H. 1'bomas, Randolph, Cattaraugus
County, N. Y.; Samuel Wilmot, Newcastle, Ontario, Canada; Alex.
Kent, Baltimore, Md.; James Duffy, Marietta, Pa. ;-stating that their
crates of salmon-eggs were leaving Chicago that night by certaiu trains,
which I specified.
"Soon the crates were loaded into the express-car at the depot of the
Pittsburgh, Fort Wayne an<l Cllicago Railroad; 400 pounds of' ice were
obtained, so that they kept finely tlirough the night. Tile messenger
made a great ado, and, though the night was not colc.l, he thought it
dreadful to go without a fire. The eastern men on medium nights were
much more appalled at going without a fire than were those upon the
western roads, across the plains and ruountains, during those iutensely
cold nights. Nevertheless, all hands we'u t without a fire for me, and
the crates were not in the presence of one during the journey across the
continent. The temperatures of the crates at time of starting from
Chicago were 4G0 to 50°. Being rnry tired I did not rise early the next
morning, and the messenger neglected to get any ice at Crestline, Ohio,
but it made not much difference, as there was enough to last to Alliance,
Ohio, where I procured 250 pounds. The temperatures of the crates
Tuesday morning, October 20, were 410to43o,aud at noon ,vere 420to 47°.
When not r,acked with ice it is much liar<ler to keep them down to such
an excellent degree of coldnes ' , uut I managed to attaiu this end by
mean of often wetting them with ice-water. In the afternoon I looked
into tile egg again and tLey appeared very satisfactorily and wen,
showing a much le mortality tlian I bad feared would take place
through o many cbauges. Only a small per cent. appeared to have
peri bed or to be unhealthy. The temperatures at night were 40° to 50°.
''E, ry cbano-e of cars had brought new troubles; and especially were
larg citie, to l> dr ad d, becau e there would be so muclJ more lmrry
and bu iue goin g n. Th "r fore I wa anxious riding iuto Pitt ·burgh.
Th tr i n wlii ·11 onn ct d at Pitt burgh for New York with our train
ne er tak , any pr ", , and made very clo e connection, aucl it wa impo. tbl t ar r n""e f r the crate · with tll at train. .A it wa , tlle expre,• '- m u a I i tt bur It aid th y onlcl not make p ci a l arrang ment ,
th · rul ' an en ' tom ' were infiexibl , and tl.rnt crates bouncl for N w
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York (Middletown and Proviuence) must go the next mor.ning, and the
l\:Iarietta, New Hope, anil Baltimore crates the ·next noon. It was then
about
o'clock in the evening. This proposed delay was out of the
question, and must not be permitted, if I could possibly avoid it. As at
Omaha, it was night, and only employes about. Finally I found one
who appeared to have more authority than the others. He agreed that
if the night-man should say it was practicable, be would authorize him
to put a car of the New York Pacific Express upon the night-train at
2.50 a. m., though in doing so it would be stepping a good way beyond
bis official power.
"In this car the cratt~s were put, and I procured two or three hundred
pounds of ice and arranged the crates. There was no messenger to go
with the car, and the strict rules of the express company require tbat _in
such case a car must be locked and sealed, tlierefore I was unable to
take the temperatures the next day regularly. All the crates went
together, as the agent at Pittsburgh telegraphed to Harrisburg to
have the seal broken and the three crates for Baltimore, Marietta, and
New Hope taken out, and also to have 400 pounds of ice ready. He
alRo telegraphed to the agent at New York to forward the other two
crates quickly upon their reception. ·After this I telegraphed to the
following five consignees of salmon-eggs: James Du1t:y, Marietta, Penn.;
Alex. Kent, Baltimore, Mu.; James B. Thompson, New Hope, Bucks
County, Penn.; Alfred A. Reed, jr., Providence, R. I.; and R. G. Pike,
Middletown, Conn.; stating by what route and train their crates left
Pittsburgh that night.
'' At Harrisburg, which we reached at noon, the telegram had been
received, and a team took the three crates to the office, where they
would remain cooler than at the station waiting for their respective
trains. The night and forenoon had been cool, and the crates bad been
by themselves in the closed car in an undisturbed atmosphere, with so
much ice that they were very cold, ueing about 37°, and the ice had
melted but little. Hence the ice ordered by the t<~legram was not
needed, and I put most of it on the crates which were to leave me. Also,
I gave explicit instructions about the care of these crates, and fastened
upon them notes to the messengers in charge till at their destinations.
These were the Marietta, New Hope, and Baltimore crates. The other
two for Middletown and Providence were again shut up in the car and
it was sealed until it shoul<l reach New York.
"We arrived in New York at about 7 o'clock p. m. The car had not
come with us farther than Philadelphia; the train out of that cit-y does
not take express. This I di<l not know, but it was just as well, because
in the cold closP.d car, alone, and with ice through the night, they woul<l
be in a better situatton than if they had come to New York and waited
till morning in the warmer office of the Adams Express. They came
up ~rom Puila<lelphia early the next morning.
"Tbe admirable manner in which the crates of eggs kept, and the fine
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condition in which they remained during their 30 hours in the closed
car i Yery noteworthy and suggestirn. The ice melted but little; the
moh-ture and water evaporated but slight.I.v from the straw; there were
no currents of warm or of dry air to strike the boxes; and the crates preserved a remarkably low degree of temperature, coltler than I bad known
them to be at any other time, being 37° wilen I noted it at Harrisburg.
I think they could have remained in such circumstances for a, much
longer time than they did, without needing much care, and have continued in excellent order. The metilods and irregular times and intervals at which the salmon-eggs are taken from the parent-fish and matured, make the lots to be in different stages of advancement at a given
time. If, however, some way could be devised so that several lots or a
larger number of crates could make the trip a.tone time, it seems to me
that it woultl be very proper to provide a car to run across the United
States, containing only crates of salmon-eggs. It would not only make
it decidedly more convenient to take care of the crates, but it would improve greatly the means for the preservation and safety of the eggs.
Beside the ad rnntages mentioned above, of the ice not melting, tile
moisture not evaporating, and the excellent degree of coluness preserved in an undisturbed atmosphere, others suggest themselves.
Judging from the fact that the eggs at all other times are placed in
running water, it seems probable that it would be well not only to keep
them wet and in wet moss, during transportation, but also allow them
more changes of water, by drenching and soaking, than can be done
easily in express-cars. Many moues of watering and soaking coulu
readily l>e devised; there would be place and room to harbor a large
quantity of ice for use, to carry the requisite tools, and to have plenty of
room to work in; the strong draughts of warm, dry air which rush in upon
the crate from all the fonr doors of an express-car when opened at every
station would be avoided; some refrigerating-apparatus might be
prepared which would preserve a regularly low temperature; the eggs
might be carried in such a wa,y so tJJat they could be picked over on
the journ y; for if better othend se, tiley need not be packed in a portable manner, ince not to be transferred so oft.en ; the eggs would be
entir 1 fr d from tile jarring and banging which is injurious to them,
and wllich th y receive when changing cars; and the express difficul•
ti and troubl ari ing from the billing, transferring, separating, and
lo ing tb crate would be entirely done away with. TIJis special car,
t1Jou 0 ·b not quite so n ce ary iu this ca 'e, would be of the same nature,
and b v imilar advantage , a tho e wbich, in the transportation of
liv fi ' h and lob 't r , the aquarium-car pos e ses over the iua<leqnate
faciJitie f tb xpr -car.
'Ih
aled ·ar, a I hav aid, reached ew York Thur day morning
0 ·tob r ... '.t, , ud th crate wer carried to tlrn A<la.m, Expre · otlic
wb r rn r ice wa imm diately put upon tllem. I aw the Middletown
·rat ff by the forenoon train from ew York, aud the Providence one
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by the boat; also I saw the messengers who were to accompany them,
and instructed them, and ordered them to so instruct the messengers
who should take their place, if there was a change before tlle crates
reached their destinations.
HI learned afterward that the Providence crate was several dass before
reaching its destination, from New York, through some carelessness or
oversight on the part of those having charge of the express between the
two cities. Hence this crate of salmon-eggs suffered so much loss, some
30 per cent., I believe, that it was not as successful as the rest of the
lot. This incites me to repeat that it seems, not only better, but very
necessary to have some one accompanying the crates from the beginning
to the end. There are many minute details also wbieh will l>e overlooked,
carelessly or otherwise, by the messengers; and it is so indispensable,
in order to insure the healthiness of the eggs, that all these details
should be performed, that if anything is to be done, the person accompanying the salmon-eggs must attend to it himself, or superintend it personally.
"Respectfully submitted.
"MARSHALL L. PERRIN."
LIFE IN CAMP.

Owing to the remoteness of the situation and the peculiar nature of
our surroundings, a few words about our life in camp may possibly not
be out of place.
The time passed very pleasantly with us all through the season. The
work of the campaign was of course the main feature of the life here,
and in this all seemed equally interested and berit on success. There
was one peculiarity about the work: it was alwaJ·s driving us, even to
working Sundays and nights, while we, on the other band, were always
looking forwa,rd to a time of comparative rest. This time of rest never
came. At first we had to rush the work with all our might to get the
house built and the two batching-tents put up in season. Then came
the cutting of the poles and felling of the logs for the bridge, and then
the building of the bridge itself. No time was to be lost in this work,
for the spawning-season was coming on rapidly, and, if the dam was
not completed in good season, before the salmon stopped running, it
would do no good. The bridge was no sooner finished than all hands
had to go to work with a will on the hatching-trays and batching-apparatus, in order to get them done in time for the eggs. This seemed
almost an endless job, so many hundred wire trays bad to be made and
so much surface covered with asphaltum.
The batching-apparatus was hardly ready when the eggs began to
come on. Then the camp was busier than ever, and, when this work of
ripening the eggs was at its height, the earlier lots had become ready
for shipment.
Probably no one inexperienced in packing the eggs of fishes realizes
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bow much work there is in packing a half a million eggs; but if be will
undertake to pack 5,000, and then ieflect that this must be repeated one
huudred times to make a half a million, he will get some idea of !t, In
the first place, preparatory to the packing, the moss is to be obtained.
l\fr. Woodbury bad charge of the expedition for the moss. They went
sixty-five miles for it, and returned in twelve days with a huudred
bushels. Tbis moss had to be all carefully washed, picked over, and
separated. Tllen the sixty packing-boxes were to be made, and thirty
crates to send the eggs off in.
This preparatory work being done, and the time being come for
making a shipment, all hal](.ls took hold of the work of placing the eggs
in the uoxes. We usually allowed two days to pack, box up, and mark
a lot of 750,000, but 011 one occasion we packed the whole 750,000 in
one day. Now that the fishing, spawning, ripening, and packing of the
eggs was all going on a.t once, it can be easily seen that we bad no time
to rest. The first lull in our work came when the fishing was stopped
and the seine hauled up for the season. This reliend tlle night-gang;
and the reduction whicll had been caused, by various shipments, in the
number of the e-ggs to be looked after, gave us a slight breatbiug-space,
which I employed in making slight improvements about the ranch, such
as puttiug an open fire-place in the house,
the nights bad now become
very col<l, and in bringing up incidental work that had fallen behind in
the hurry of the previous month. From this time, although the work
did not drive us as it did in the summer, we had plenty to do. There
were still two or three million eggs in the troughs, nearly a mill ion of
which were to. be hatched for the McCloud River. The hatching-troughs,
bridge, wheel, flume, dam, and tents were to be taken down an<l. paclrnd
away, out of reach of the winter floods, aucl all the thousand little thiugs
to lJe attended to tllat are connected with the closing up of a place like
this. Still, tllis work seemed light, compared to what we bad been
through. It was not a little ludicrous to reflect, afterwards, that when
we con idered our work all done, we had still nearly a million of eggs
to hatch, a task that, under other circumstances, would !Seem quite formidabl ; but o trong was the contrast between it and the larger work
which Lad been accompliRhed, that it seemed almost like uothiug at all.
I bav d w It longer than perhaps appears to be uecessary on tlle character of the work done at this tation tllis season, becam;e I am a.ware
that to some it may appear quite incomprehensible what we bad to do
with o many men for o long a time. I can assure them, llowever, that
tb r wa uough to do every moment, and such things a idle11es or
loafing w l'e not known in the camp. I think I ougllt to mention particular-I 11 r tlle erd e rendered· by Richard an<l Waldo Hubbard,
grand .·ou f
v rnor Iluubaru, formerly United States Senator from
·w Ila,np ' llir . Tll ' wo j·ouug in u w re alway , found equal to
au ·
u wb tller it w, t f ·11 tr
all u,iy uuuer the corclliog
Califoruia uu, or to wor-k for hour immer ed iu the icy water of tlie
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McCloud; they never once :flinched at the severity of their work or hesitated to do anything that was required of them. Tall, stalwart, and
muscular, they added a good deal to our reputation with the aborigines
of the McOloud by throwing their champion wrestlers, wlJile their
strength, at the same time, when turned, as, indeed, it always was with
undauntable resolution and energy, to the work of the camp_, rendered
their services invalual>le.
By singling out these two, I do not mean to disparage the others, for
all worked well, and the Hubbard boys typified rat.her than contrasted
with the work that was done by all. As an illustration, I will quote
the following paragraph from the Sacramanto Record of August 29,
1874:

"They (the party at the McOloud camp) have ~lemonstratcd that, for
rapidity of act.ion, endurance, bard labor, and practical accomplishments, their physical training is of a high order. Sleeping upon tlie
rough plauks of the living-room; draped in coarse woolen shirts and
heavy pantaloons; with bare feet, or in jack-boots or moccasins; arms
and breasts bared; tauned browu; muscles wrought up like iron, and
all grim with the marks of labor, Mr. S ~one bas a party about him of
both brain and muscle, proving that hard and serious labor can be
evoked from stndents' arms, and that cultured intelligence and horny
hau<ls may mee-t in harmony. Look about the camp; m·ery artificial
thing is their handiwork; they are at once plumbers, fitters, carpenters,
tailors, fishermen, geologists, chemists, artists, blacksmiths, lumbermen,
log-gers, a.ntl so 011."
AL the busiest part of the season the work was distributed somewhat
as follows:
September 28.-Total number of hands employed, 24.
Picking over moss . . . . . . . . • . . • . . . . . . . . . . . . . . . . . . . . . . . . . • • . . . . . . . 4
In the hatching-house .......•.......•............ ~ ....... ....... 7
In kitchen and about buildings .................•....... _. . . . . . . . 3
Hauling seine . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . .. • . . . . . . . . 5
SpaVi·ning salmon .... ........• .•...........•...................... 3
In office and superintending ................... _... , ......... ~ ... 2
24

The nature of our labors did not cut us off wholly from recreations,
for wlJich all found some time on snmmer evenings and on Sundays.
There being no church within fifty miles, the time on Sundays was usually taken up with excursions t.o neighboring points of interest. Sometimes ·we went to Copper City, a settlement of two houses anu five men,.
about fourteen miles from the McClou<l River. Sometimes we went to the
iron mountain, two miles distant, where a vast deposit of iron ore bas
been recently discovered. Sometimes we went up the river to hunt for
game, or climbed the steep-piunacled rocks of lvlount Persephone, just
opposite the camp. Tile summit of these extremely interesting lime-
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stone rocks we ascertained by the aneroid barometer to be 3,400 feet
above the level of tlie sea, or 2,600 above the McUloud RiYer.
In these limestone mountains we found two caves. One was an almost
circular cavity in tlrn side of the mountain, about 3-0 feet in diameter and
109 feet in length, with a floor nearly level, forming a magnificent chamber, with fresh green maiden's llair growing in large clusters downward
from the roof. This cave is at an altitude of about 2,000 feet and is
very <lifficul t of access.
The other caye is similar and more easily reached, but bas in addition
a dark ·narrow passage-way leading through the interior of the mountain to a deep perpellllicular ab.'VSS with re-entrant sides, from tl.Je bottom of wl.iich nothing, having once fallen in, could ever escape without
wings or help from the outside. It is a place of such peculiar terror
that I will describe our exploration of it. Ha,·ing resolved to visit the
cave, and haying secured a guide in the person of Dr. Silverthorne, an
old re ·i<lent of tliis locality, we finished work at 5 o'clock on Saturday
afternoon, an<l taking our blankets and necessary provisions, togetller
with candles, lanterns, axes, ropes, &c., we proceeded to the foot of tlie
mountain that evening, anu, having cooked oar supper, camped there
over night. In the morning, after an early breakfast, we started for tlie
cave.
Entering the main opening, we proceeded about 50 feet to a smaller
opening iu the right-band wall of the cave and about ten feet from the
floor. Climbing up into this we kept on through a narrow passl'lge-way
to a point about 30 feet from the entrance, where tlie passaged windled
into a mall b.olejust large enough to admit a man's body. Ilere we all
hesitated for au instant. Horrible visions of rattlesnakes and tarantulas
and bottomless pits rose up before us and kept us back, but only for an
in tant. I happened to be the first through on the other side, and found
thi:,, low arch way led to another passage similar to tl.ie one we had left.
On we went, turning several corners, but alotig a floor which kept nearly
level until we came to a second archway, supported by round crystalHue lime 'tone pillars on either side. Ilere the level line of the floor
became <1 pressed to au angle of perhaps 30 degrees. The very blackne of darkne s prevailed, which the candle we had witu us seemed to
onlJ mak vi ible. So intense was the darkness that the candle rays
did not nable u to see ix feet before u . Every one stopped involuntarily.
o one wanted to bPgin the descent before mi, and it i fortunate no on <lid, a the sequel will show. Presently some one propo ed
to throw ,l ston clown the incline an<l. Ii teu to its descent. '\Ve did o.
Ther wa a breatble
ilence. The tone rolled along the incline, then
bounded ff and truck again far below, then Hgain, antl again, the
sound r ,. rberatino- a if it came from the depths of the earth. We
wer c ppalkd. Two tep farther in the <lark pa age-way before u
would Im,· been in.'tc nt death. Ropes wero now bro11gllt and more
light , and before long we had a rope-lad<ler con tructeu, about 20 feet
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in length. It was lowered down the abyss, but did not reach the bottom.
A strong line was fastened to it and it was again lowered. After paying out 30 feet of the rope the lower eud of the ladder rested on something solid. A lantern attached to a 60-foot rope was tben lowered
down, and though its very feeble light was wholly inadequate to the
requirements of the situation, we could see that there was a landingplace of some'sort at the foot of the ladder, though whether it was at
the edge of another abyss or not, or whether there was any substantial
foothold there, could. not be discovered. The place might he full of
rattlesnakes or tarantulas, or it might be a bear-cave with other openings on its own level, for all we knew:. I confess I had no disposition to
swing off and slide down the dangling rope into the impenetrable darkness, without any assurance of foothold at the end of it. But not so
with the brave fellows who were with me. They even contended among
themselves as to who should be first to make the desceut, and as soon
· as the word was given they sprang eagerly to the rope and swung themselves off without a faltering motion. Imagine a rope da ogling loosely
from a clrnrch-tower fiftJ' feet in height, in the middle of a dark night,
and a man wHhout any special experience in that sort of thing swinging
himself out on it for a descent, without knowing what was at the lower
end of it. The ~ase in question was worse if anythiug, for here there
were all the grim surroundings and mysterious associations of a dark,
forbidding, and unexplored cavern.
Dick (Richard Hubbard) begged earnestly to be the first to descend, ,
but the lot bad fallen to Green, (Myron Green,) and in a, moment more
he was seen on the rope dangling in mid-air, and. in the next he became
lost entirely to the sight of those above.
It seemed an age before he ca.Heu out tha,t he bad rp,ached the ladder.
This hung so loosely that it was hardly bett~r than the siugle rope, except that it gave a chauce to rest. Another long silence, at the eud of
which be shouted that be had reached the bottom, when Dick sprang
to the rope and swung off. Just at this moment the lantern which bad
been lowered to Green fell over and went out, and be was left in the
impenetrable darkness. With perfect presence of mind, howe,Ter, he
. .felt for it, found it, and lighted it again, and reported a foothold at the
bottom sufficiently large at least for a landing-place. Waldo Hubbard
immediately fo1lowed Dick, and soon all three were at the bottom ready
_ to proceed with further explorations. The opportunity was now afforded
to tbe rest to make tbe descent, but no one came forward, and it soon
became evident that Dick, Waldo, and Green would be the only ones
that day to explore the abyss. Tuis having been announced t,o those
below·, tl10 exploration began, the result of which was as follows:
A chamber was found, 150 feet long and 40 feet wide, with a floor
sloping Rlightly downward from the point of entrance. The chamber
was, of course, the depth of the descent, or from 50 to GO feet. Stalactites all(l stalaginites of beautiful cr,rstalline structures, as is common in
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limestone formations, were found, and all the usual curiosities of a limestone cave; but wl.tat surprised all of us most was the discovery of several bones, partly coated with a limstone petrifaction. Wbetl.ter they
were human bones or otherwise we could not tell, but no one could
help reflecting on the awful death that the creature, whether man or
beast, to whom the bones belonged, must have endureu, under the combined horrors of solitude, darkness, thirst, and starvation; nor could
we help indulging in curious, though profitless, speculations as to the
circumstances which led this hapless creature on to its tr.rrible end.
After spending about an hour and a half in exploring the cave, without
finding an outlet, the explorers cut the letters U.S. P. C. in the rock~ and
filled a sack with the curiosities they had collected, which was fastened to
the end of a rope, and pulled up by those outside. Then commenced the
difficult and dangerous ascent. All three reached the top safely, though
nearly exhausted; and, after retracing our steps to where we could once
more see the welcome light of day, the party cheered the explorers,
fired a salute, and returned to the camp.
The recreations in summer evenings usually consisted in boxing,
wrestling, running, jumping, bathing, and target-shooting with rifles,
revokers, or Indian bows and arrows, and other similar outdoor amusements. Occasionally a gold-fever would strike the camp, and parties
would hunt for gold around the house, but never with any paying returns, thongh considerable gold-dust was collected altogether.
Our tal>le this year was well supplie<l.. Possibly relying upon the
general protection afforded by the presence of so many white men at our
camp, one of the neighl>oring rancbmen <lid what bad never been attempted before on the l\foClonu, namely, to drive a flock of sheep into the
, Iudiau country ou the east side of the river. Hitherto this land bad
al ways been given up to tlie Indians for pasture for tbeir l10rses, and
when the sheep came, destroying every blade of gras~, and leaving a.
de olate waste for their horses, the Indians resented it, as well they
might. It certainly seemetl cruel in the extreme, but, agreeably to the
maxim tha.t there is no great loss without some small gain, our camp
wa kept in capital mutton (it has not its superior in the ,,orhJ) from
tl.t e h p wbid1 brought such calamity upon the origi ual owners of the
soil. Be ' ide the mutton, which was reg:.m led as the pducipal luxury
of our table, we hall fur fresh meats, veui:-;on, an<l. occasionally, but not
oftrn, beef; a11d for cureu meat, ham and bacon. Salmon an<l trout,
of cour e, we hacl in abmulance, and they were, eacll in its sea on, exc llen t. O f fr ~sll veg table , we had potatoes, onion , and tomatoc in
abundance, witli
me turnip , green corn, and string beans. Baked
bean w .r 011 th e table at every meal.
Tb camp wa~ k pt well upplied with fruit, especially grape~, :1ppl ,
and pea ·h s, throug h th e kin,lnes of one of our ne ighbor , Mr. Clinton
Johu · n, wh wou!Ll t.tke uo return for lli generou upplic , except

1
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a,n occa,s ional present of salmon. The grapes in ma,g nificent bunches
were especially delicious.
· ·
Ab-Sin, our Chinaman, was a good cook, be made excellent bread,
and always succeeded in giving us a very palatable meal.
The weather w::i,s of course pieasant till the end of the dry-season.
Once we bad a shower in the air, as it might be called, for it really did
not wet the ground, and on a few days there were clouds in the sky;
but with these exceptions the days were perfectly cloudless.
This summer was an unusually cool one, and there were but very few
occasions when the weather was uncomfortably bot, although on one
day the thermometer rose to 157° in the sand near the house; and we
actually cooked an egg in the heated sand.
The nights were very cold, as is usual in this mountain region, the
difference between the temperature at 3 p. m. and 7 a. m. of the same
day usually being as much as 40°, and sometimes 50°; e.g., July 9, July
20, Sept~mber 3, as will be seen by the table of temperatures. (Seep. .)
The heat of the sun in the middle of the day was, of course, severe,
and extremely so on the exceptionally hot days. The wonder is that the
young men from New England were able to endure it as they ~id.
The rainy season came on about the middle of October, two or three
weeks earlier than was expected. From that time till our camp broke
up, in the latter part of November,.it rained, with an occasionally pleasant day now and then almost all the time. One, morning early it
snowed, though no snow remained on the ground; one of the rains was
terrific.
·
It did not seem possible that the clouds could pour down such a
deluge of water in so short a time. The rain fell in sheets and columns.
The dry gulches about the camp became, in ten minutes, river channels,
which would fl.oat a boat. The McOloud rose six inches in half an
hour, and became apparently as turbid as the Sacramento. The gutters
to the roof overflowed; the water poured down the chimney, and extinguished the fires; the swollen current of the river snapped the bridge
in two in the middle~ and carried one of the 20-ton stone piers a rod
down the stream. It was literally a deluge while it lasted; then suddenly
it stopped raiving, the clouds vanished, the sun came out, and as lovely
a day followed as ever was seen.
Two wind storms visited the McOloud VaUey while we were there.
The first lifted the large tent like a feather, and brought it to the ground
with a collapse as sudden as it was unexpected to those working im,ide.
The second was equal1y severe, and would have done the same miscliief,
had we not taken the precaution to wire the tent down with coarse iron
wires.
Our quarters were tolerably comfortable. They consisted of a one. story building 24 feet by 26 feet, containing six rooms. They were the
bunk -room, 12 feet square, containing 8 bunks, a fire-place, and nothing
else ; a store-room, 6 feet by 8 feet, where the supplies were kept, with
the bunk for the Chinese cook; a front room, 12 feet by 14 f'eet with
WF
'
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four bunks; a kitchen 1 12 feet by 6 feet; Mr. Woodbury's room, 6 feet
by 12 feet, with two bunks; and my own room, of the same size, with
one bunk.
These quarters would be considered rather small in New England
for our large force, but in this climate people really live out of doors,
and most of our Indians slept outside, either in the small tents or under
the open sky.
Through the dry season we dined, and, indeed, bad all our meals on
the large piazza in front of the house, which was protected from the
sun's rays by means of an awning. During the fishing season, the flshermen slept at the camp at the lower fishing ground.
Of the natural surroundings of our camp, an idea can be obtained
from the following paragraph taken from an article by Mr. William M.
Turner in the Overland Monthly of January, 1875:
" This stream has been selected with good judgment. Fed by the
eternal streams of Shasta, some seventy miles from its mouth, its watus
are icy cold, and, as yet, undisturbed by the miner's pick, as clear as
the sunUgbt that pierces its azure pools and whirling eddies. No dams
or other artificial obstacles obstruct its course, arid it is now the most
prolific and favorite spawning ground of the Pacific. A point on the
river about twenty miles from Reading, the present terminus of the
Oregon and California Railroad, and about three miles from its junction
with the Pit River, one of the largest tributaries of the Sacramento, has
been selected for the batching works, and, among all the beautiful spots
in California, none more lovely nor more grandly picturesque than this
could have been chosen.
'' The grade of the California stage-road curves over the bill a few hundred feet above the fishery, and from this point the view is magnificent.
Eastward Mount Persephone, an immense wall of granite, shoots up
athwart the sky, rising abruptly over 2,000 feet from the water's edge,
seamed and scarred by the by-gone ages, and frowning down sullenly, as
if jealou of the innovations below. Round the base of' Big Mountain,'
the beautiful river sweeps like a blue ribbon, flecked and sparkling here
and there with bits of silver spray that bubble up from its ever-changing, re tie s current. Willows and water plants fringe the banks with
t beir graceful drapery; wild flowers of brilliant hue light up the rugged
lnll ide ; the bright, airy green of the manzanita shimmers on ridge and
mountain ere t; and the great moss-covered oaks, swinging their
gnarl cl brancbe amid the music of the waters, lend a charm to the
cene of p aceful beauty."
OUR NE IGHBORS.

Our n io-bbor were Mr. George Allen and wife, who kept the Rtage
ta ion a mil and a half we t of tbe camp; the ferryman at Pitt River
ro ing, f r mil
down the ri er, :Mr. O'Conu er, commonly called
" Id J a k, who Ii d alone, four miles up the stage-road; Dr.
il ver thorn , ho Ii ed with an Indian wife, seven miles from camp on
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Cow Creek, and Mr. Campbell, eight miles up the river, who also has an
Iudian wife. vVe had no other white neighbors within twelve or fourteen miles.
vVe were surrounded by Indians, of course, this being an Indian
country.
Concholooloo, the head-chief of the tribe, lived very near us on the
bank of the river. "Jim Mitchell," the other chief, has a rancherie and
'' porum boss," (council-house or theatre,) in the forest a mile and a half
from the camp.
There was a marked improvement this year in the disposition of the
Indians towards our party. The first two years, 1872 and 1873, they
regarded us with more or less dislike and suspicion. This year there
was an entire change in them. They seemed to have learned that we
were their friends, that we had a genuine consideration for their welfare
and were opposed to anything like tyranny or oppression, and when I
passed over to them the thousands of salmon which we caught and bad
used for spawning, their hearts were entirely won over, and I think
that we now have as individuals the confidence and friendship of the
tribe.
They express their sense of the difference between us whom they can
"the far-off white men," and the whites they have been accustomed to,
by a saying they often use: Chocky yapitoo chipkalla; kelail yapitoo
challa. "The white men near here, bu,d; the far-off white men, good."
At all events I thought I noticed this year au entire change for the
better in their disposition toward us, though it should be remembered,
that all the time in the depth of their hearts they wish that the whole
race of white intruders were cleared out of the country, and if this muchdesired consummation could be accomplished with impunity all personal
considerations for us would be sacrificed to the common good.
Near our camp is the graveyard of their chiefs and magnates, where
good Indians of the McCloud have been buried for centuries. The living
members of the tribe are in constant fear lest we should dig up these
graves for relics. This fear, caused without doubt by the casual remarks of our party on the subject, is well illustrated by the following
unique petition brought to me one day, with great formality and seriousness. The Indian woman who brought it had employed some white
friend to draw it up for her. It reads thus:
'' SH.A.ST.A., September 11, 1874.
" This is to certify that Mrs. Matilda Charles Empire, one of the old
settlers of Shasta County, is now on a pilgrimage to the graves of their
ancestors, and she prays Commissioner Stone not to disturb any of her
friends and relatives who have gone the way of all flesh, and thus they
will ever pray ; by
"Her husband,
"EMPIRE CHARLEY.
"M.ATILDA CHARLEY.
"Their sister,
KATE CHARLEY."
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GAME.

The large game, I regret to say, is disappearing from this locality,
owing, without doubt, to the approach of the railroad and the increasing
facilities which it affords for bunting in this vicinity. I noticed a marked
change even in the two years of my experience here. In 1872 it was a
common thing to get a deer in the immediate vicinity of the camp: now
it is a rare thing. During our stay on the McCloud fresh bear-tracks
were continually seen, and several bears were killed: this year I lrnrn
not heard of the killing of a single bear, and their tracks are not abundant. Only a few years ago grizzly bears used to occupy, almost un<listurbed, a wild, rocky canon not two miles from the site of our camp:
now the grizzlies have all retired for several miles.
Smaller game, as quails and water-fowl, still remain, however; and
there are minks and wild-cats enough left to make it very unsafe for
poultry.
EXTRACTS FROM "JOURNAL.

1874.
July 5.-Reached camp at 3½ a. m. All ha,nds set to work on the
fishing-ground.
July· 6.-Made a corral for the cow. First haul of the seine. Visit
from. a Warm Spring Indian engaged in the Modoc war last year.
July 7.-Mr. Woodbury arrived with Ah Sin, the cook.
July 8.-Mr. Myron Green caught a salmon with a fly. ~applies
arrived at noon. A busy afternoon.
July 9.-Visitfrom Conchoolooloo, the Indian chief. Mercury in thermometer, in the sun, 159°-in the sand near the house. Chinaman very
sick.
July 10.-Mr. Woodbury killed a rattlesnake, making seven that have
been kil1ed in the neighborhood this summer. Launclrnd the boaf today. Target-shooting in the evening.
Jiily 11.-The Chinaman went out in the boat and was carried over
the rapids but not injured.
Su.nday, July 12.-A party of us made the very steep ascent of the
lower ummit of Mount Persephone. Unpleasantness between the Chinaman and Indian. . United States flag raised to-day.
July 13.-Fir t photographs taken. All hands went to an Indian
dance in the eYeniug. Uomet seen to-night for the last time in tl.10
even1ng 11 re.
Jiily 15.-Timber came to-day and we laid the floor of the new house.
July 16.- ought cow and calf.
Jilly 20.- oved headquarter to-day to Brush Camp, out of door-.: ,
F 11 d
ral 1arg tre for the bridge.
July 1.- attlc uake wa killed oppo ite the house. Twenty minute '
e 'po ure to th ray f th un thi afternoon cooked an egg.
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July 22.-Blew up rocks in tbe riv~r-chanuel, below the wheel, with
giant powder.
July 23.-Thunder was heard to-day; there was a slight rain in the
afternoon.
July 24.-Water from a strong sulphur-spring near by is used quite
extensively in camp, and with beneficial results. The second pier in the
bridge was placed to-day.
.
July 25.-After the day's work was done, a party started in search of
a cave in Mount Persephone.
Ju,ly 26.-A large limestone cave, forming a very handsome grotto,
was found in the mountain. Two rattlesnakes were encountered.
July 27.-A little gold-digging was done to-day, and some gold found.
A. campiI1g expedition was sent ont to-day in search of poles.
July 30.-Camping expedition returned, having felled five hundred
trees.
·
July 31.-Bridge across the McCloud was completed to-day. Quails
very abundant around the house.
August l.-A. load of lumber having come yesterda,y, additional bunks
were constructed, and other improvements were made.
August 2.-Nearly all the camp turned out to-day, it being Sunday, in
search of another cave in the mountain, of which we bad heard rumors.
The cave was fouud after some difficulty, and extended through a long,
winding passage-way, which ended in a chamber 50 feet high, 150 feet
long, and 40 feet wide.
August 5.-A.n unusual number of Indians about the camp to-day.
Took a photograph of Concboolooloo, the chief of the tribe.
August 7.-Several minks were seen playing in the water, just in front
of the house. One hundred and forty-seven salmon, weighing about a
ton, were caught in one haul to-night.
August 10.-The darn across the McCloud River,. obstructing the ascent
of the salmon, was completed to -day.
August 13.-All hands at work to-day in the tent on t,he hatchingappn,ratus. The Indians fish a good deal in the river about this time,
at night, diving, themselves, for the salmon with a hand-net, which they
use in the water with wonderful skill.
A ·ugust 16.-Made the ascent of the snmmit of Mount Persephone.
Height found by aneroid barometer to be 4,100 feet above the level of
the sea.
August 18.-An Indian woman came to the camp for protection, being
pursued by an Indian, whose brother she had killed.
August 19.-The Indian in pursuit arrived in camp this morning,
armed with a six-shooter. Danger of another murder. The Indian, after
some flourishing of his revolver, was peremptorily ordered to leave the
camp, which he <lid.
August 20.-Quails very abundant around the camp.
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August 23.-Our poultry has been nearly uU killed by minks and wildcat.
August 25.-A thunder-shower at night.
August 26.-First ripe pair of salmon. About two hundred salmon
caught at one haul of the seine.
August 27.-Water below the bridge is black with salmon, trying to
pass it.
August 29.-Wild plums ripe and abundant.
August 30.-Another rattlesnake killed.
September 1.-A wind-storm blew down the large tent.
September 3.-Indians hold a large council in an immense underground
council• house.
September 4.-The seine was caught on a rock in the rapids, a,nd torn
in pieces.
September 5.-A large salmon, fresh from the sea, was caught.
September 10.-Expedition for moAs left to-day for Mount Shasta.
September 13.-A party of Indians, on a pilgrimage to the graves of
their ancestors, arrived to-day, and presente1l a petition, requesting us
not to disturb the bones of the buried forefathers.
September 15.-Large trout very abundant in the river, where the
white salmon-eggs bad been thrown.
September 19.-Water in the river getting too cold to bathe in, its
temperature being at 50° in the morning.
September 20.-The eye-spots of the eggs taken the first part of this
month are now very distinctly seen.
September 25.-The :first shipment of the eggs was made to-day.
September 28.-Grand festival of the McCloud Indians at their nn<lerground council-house.
October 1.-Very violent and copious rain ; the McUloud River rose a
foot, and carried away a section of the bridge. Sent a second expedition after moss.
October 5.-Packed 750,000 eggs to-day.
October 6.-Sent second lot of salmon-eggs.
October 7.-Hear coyotes howling at night. Found some excellent
rai in to-day, formed from grapes which had been accidentally left iu
the un.
October 9.-Sent third lot of eggs by express.
October IO.- nother violent rain last night.
October 11.-Fourth lot of salmon-eggs sent off to-day.
Octobe1-· 12.-V ,ry violent wind-storm this afternoon. The rainy eaon
m to have et in, although it is not expected tiJI three weeks
lat r.
,
October 13.-Fifth lot of eggs sent off.
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Record of temperatMre a,t the United States fishery, McCloud Rit,er, California.
TEMPERATURE OF AIR.

tia.m.

Date.

ap. m., 3p.m., 6p.m.
sun.
shade.

Date.

6a.m.

3p. m., 3p.m., 6p.m.
Sb'tdl}.
sun.

---

- - - --1874.
July 8, ____ ·--·
9. ---·---·
10
--· ---·,
11..._______

0

0

55
54
68
58
64
57
60
56
58
49
51½

12. · - -- ·-13 .. --·· -- ·
14 . . __ -·. - .
15 ... ·----·
lti .. _. _. - - .
17
18 . .. ·----19 .. _--- - - . ···•··-·
48
20 . -------60
21. - - ----·.
58
22 . -- ----·58
23. -------·
67
24. -------62
25 . --·----26 . -- ·----· ..........
27 . -------62
28--------53
29 - ---- - -- ·
63
30.
-------31, ______ ,_
51
5-3
Aug. 1. - - - - . - - .
48½
2. --·----:L
________
48½
4
48½
52
5 . -- ----- 47½
6 ... ·---·47½
7. -------50
8 . ·- -----50
9. ·- -----50
11) . .. .- .. ---_____
11.
48
50
12 . --· . - - .
53
13 . · - -----59
14 .. - -·. - . .
48
15 . ·- -----51
16 . -- ·----50
17. ·- -----52
18 . ·- -----19 .. _---- __
50
46
20. ·- ·---·43
21. ... ··- -·
43
22.·-···-· ·
23 .. • ••.•.. --······
24
50
52
25 . .. ·----58
26 ...
... _____
··----_
27
56
58
28. · - -- - --·
52
29. ··-··-- ·
30 . .. ·-··-·
44
31. ·- ..•• - 64
Sept. 1.. - ··-- ..
67
2 .• ·-··-··
48
3 .. . ·---- ·
4 ___ -----·
52
52
5 ___ -----46
6 . . - · ·---·
44
7 ... ··---52
8. -· ···-··

---··- -·

100
106
100
102
97
100
100
9tl
95
93
91
96
98
101
100
72
99
93
90
82 ·
87
92
94
§92
90
90
SU½
8;
..........
93
S8
8N
90
91½
86
81
85
85
84
99
94
96
90
84
87
88¼
88
84
93
95
93
97
95
93
89
!):l
100

0

126
*138-9
123
112
112
120
110
128
107
113
113
115
120
130½
129

t72
119
106
116
100
98
120
114
106
112
102
106
!)6

..... . ....
104
102
100
110
108
95
95
100
100
98½
110½
118
117t
100
105
103
99
100
106
114
115
102
116
115
115
108
118
122

.... . ....
·· -··--·
84
100

--In sand, 157° .

E3
79
76

100
92
86

0

75
78
74
82
74

.... . ... .
74
73
80
80
74

70
72
80
70½

no
76
.... --72
69
68 ·
71½
72
73
73
68
68
76
67
68
72
73
66
74
74
73

1874.
Sept. 9 . -------·
10

11. - - ·--- - .
12 . · --·---·
13 . ---·- -- .
14 . .. -----·
15. ·- ·----16. -- · ·---·
17. -· -----·
18. ·- ·----·
19 . ·- ·----20. -·----··
21. -- -----·
22. ----···23. -- ---··24. -·-- · --·
25 . -------29. -- -----30 . --·----Oct. 21..
- - - - -- _________
3.
- - ·----4 _________
5 . -----··6. -- -----7. ---··--·
8. -------·
9. ----· --·
10.
--- . -- 11. _
________
12 . - - ··-··1:J. - . ----·14 . .• -----15
16 ________
17. -------18. __ - ---··
19 . _--· _-- .
20. --------

7-l

67t
69
74
74
74
69½
69
69
74
74
74½
79
78
74
74

. ..... . ..
74
73
68
73
73
74
68
68
67

t Thunde r, with min, all the afternoon.

l!l. -- --- - . -

0

37½
38
54
46
46
64
46
65
30
64
•l8
68
48
43
43
44
45

····---49
40
41
52
50
55
4tl
50
53
54
50
52
51

86
76
77

88
96
98
92
93
90
90
92
90
86
84
80

84

0

90
98
99
100
108
116
112
113
100
110
108
110
104
100
101
104

-------·
·····-·110
90
82 Cloudy.
Rainy.
64
61 ---··· ··
78
102½
81
100
96
80
!)9
79
110
96
115
94 ·
91
80
78
92
83
100
72
96

.......... --·----- ---·--- 47
65
51
51
56
57
52
53
53
51
47
32
40
41
38
35
35
35

22. -- ····-23. __ -·····
24 . -------~5 . . --···· ·
26. ·--··-··
27 . -------28 .. ------·
29. ·-···--·
30. ---·····
31. .. -----:Yov. 21 _________
. -------· ...........
35
3 _________
3&
50
4 . . • ----·53
5 ..• -----·
33
6. ···--··42
7 ___ -----·
46
8. ·-·--·-·
50
9. ···----50
10 . ··-·
· ·-·_
11.
_______
53
52
12. ···- · ···
~

0

82

84
73
58
59
66

100
100
95
82
58
59
82

56

56

42

42

50
57
51

87½
90
90

86½

...... -·· . ........
51
63
·------·
---- 37---37
---··-·
-------52
74

-------- ...........
··-·····
··-··--· ·--··--·
51
54

-------50
45
50½
54
53
58

52

·--···-·
45
51

54
53
62

........ ...........
t Cloudy.
§5a. m.

--0

65
60
65
69
66½
66
78
65
70
70
6tl
68
66
67
68
(i4
50
58
61½
59
50
59
60
58
56
60
68
64
60
60
53
66
63
63
63
61
54
51
55
58
56
53
46
37
40

43
43
43½
42
42
45
48
53¼
52
45
47
45
51
52
53
50
49
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Record of temperatiire of McClond Rive1· at the United States fL8hery, California.
Date.

6a.m.
0

July 6 ................. .

12m.

7p.m.

Date.

0

0

6 a. m.

54
56

58
58

58
58

g~t

L:::: :::::: :::::: ....~~·-

t\t!Yt
~i
1
I!!
iL:::::::::::::::
~!
1

~~t

~~

• Thunder, with rain all tho afternoon; rain during night.

7 p. m.

0

Sept. 3. . . . . . . . . • . . • • . . .
52
4. ·••··•••·· .•••..
52
5.. ... .....• ......
52
--- --6 ........... ·•····
56
7. ..•••• ..........
52¼
3p.m. 6p.m.
8. ••••••• ••. .• ••.
52½
-----9.. .. . .. . .. . . . . . . .
51
10.
•••...
....
..
.
.
.
.
49
8..................
56
58
60
9..................
56
58
60
11.. .•....... ·•···.
49½
58
60
12 ........... •·····
50
10 ......... ·········
56
60
13. .•...• •.•.......
50
62
11. ..... ······ ......
56
61
12..................
57
14.. ..... .. ........
50
62
13..................
56
15.. •• • .. . . . . ... . . .
52
62
61
16
.......
.
•........
.
52
62
14 .......... ········
56
61
17 ...... , •...••....
51
61
15 ...... ······ ......
56
16. .... ... . ....... ..
56
61
18.
................
51½
61
17..................
56
60
19.. ... . . ... . . . . . . .
50
61
18............ ......
58
59
20. •.••.. .... ......
52
/JO
19 ......................... .
50
21.................
57
60
20 . .................
56
22
..
..
.
.
•
...
.
.
.
.
.
•
.
50
58
60
2L. .. ••• .••••• .. •• • .
55
60
23. .......... .•....
50
62
22 ........ .. .......
56
60
24.................
50
62
58
23 ...... ······ ......
56
25.................
50
58½
24 . ................ .
M
29
.
..........
......
.
.
.
.
....
60
61
25.... . ....... ......
56
( *)
30. ..•• .. . . . . ... . ..
50
62
Oct. 1..... .•. • .. . . . . . .
50
2. .... .•....... ...
49
3. .... .. . • . . . .. . . .
50
7p.m.
4. ....... ......•..
50
5..... ... . . . . . . . . .
50
26.... .... .. . . . . . . . . . . . . . . .
61
60
6. ...... ....... ...
51
27.. .. . . . . .. . . ... . . . . . .. . . . .
60
58
7...... .. . . • . ... . .
50
28. . . . . . . . . . . . . . . . . .
55
58½
57½
8....... .. . . . . . . . .
50
29. . . . . . . . . . . . . . . . . .
53
59½
58½
9.......... • . . . . .
51
30.... .. ... . . . . ... . .
55
5!1
58
10... .. . ... .• ......
51
31 . . . . . . . . . . . . . . . . .
54
t59
58½
11.. ......... .... ..
51
12.. ... .... ...•....
50
.Aug.
~~½
1:3.. .. . . . . . . . . . . . . .
48
3... ... ...... ......
54
59½
58
14..... .. . .. . . . . . . .
48
15................
49
16.. .. . .... .. ... . . .
4R
17. ................
48
18. .•..••.... .... ..
49
19 . "··... .. . •.. . . . .
49
20 . ......... .. .. . . .
48
21. .......... .... ..
58
22... .. .... .. ... . . .
48
23. .....•.... ......
49
13.... .. ...... .... ..
54
59
58
24 .. ········•·····
48
14..................
54
59
58
25. •••.••..... .. • • .
44
15. .. . . . . •. . . . ..• . . .
53½
58
57½
26. ..•. ...•.. ......
42
16....... .. . . . . . . . . .
53
60
58
27 ........... ······
43
17 ..... . ...... ......
54
59
58
28. •....• ... . . . • . . .
44
18. .. . . . . . .. . . . . . . . .
54
59½
58
29. .....• .... .. . . . .
44
19...... ...... ......
54
59½
58
30.................
44
20..................
53¼
58½
P56
31. .... . .... .......
42
21.. .... ····•· ......
5~
57½
57
Nov. 1. .•.•••.......•.. ........
22.... .. . ..... ......
52
57
56
2........... .... ..
42
23 ...... ······ ..... . ...... ..
58
57
3. .•... .•. . .... .. .
44
24... .. .. .. .. . .... ..
53
58
57½
4 . ....•. ..........
47
25........ . .........
53½
58½
58
5. .......•.• ......
48
26...... ...... ......
54
52
58
6. •....•. ... . .... ..... ...
27. .... ... .... ......
54
58½
58
7. .. .. . • ... . . . . . . .
44
2i!. .•. •• .••. •. . .. • . .
54
60
58
8 . ..... .. . . • . . . . .
44
29.. .. . . ... ... ......
54
59 ....... .
9..... .. . . . • . . . . . .
47
30 . ................. ·· ··· ··· ....... . · ··· ····
10 ... ... . ·•····. .. .
48
31.. .... ······ ......
52½
5 ½
58
11.... . ......... ...
4!)
Sept. 1... .. ... . ... .. . . . .
52½
57½
57½
12. ·········•·· ....
49
2....... .. . . . ... ...
53
58
56
7 .•••••••••••.••••.

3 p. m.

57

56
56
57
56
57
56
57
56
59
56¼
55
55
54
!14
54
54
54
54
55
55
56
56
57
56
56
56
56
56
56
56
56
56
56
56
56
54
53
54½
55
55
55
54
........ ········
55
53
55
53½
53
51¼
54
50
53
52
55
54
54
53
55
53
55
53
54
53
54
53
55
54
55
53
54
51
53
51
53
52
51
51
54
52
51
51
50
49
51
50
49
49
49
50
50
49
50
49
49
43½
45
43
43
45
47¼
47
47
47
46½
46
46
45
.......
46
45
... ·····
47
48
47
48
48
. .... ...
47
45
45
47
46
49
47
48
48
50
50
· ······· ....... .

t 5a. m.
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Temperat-ure of water in hatching•troughs.
7p.m.

3p.m.

7a.m.

Date.
Inlet.

Outlet.

Inlet.

Outlet.

Inlet.

Outlet.

--------------1---- ------ - - - - - - - - 0

0

0

!;4
59
49
48
54½
56
54
54
11....... . • • • • . . . • . . • • . . • . . . . . . . . . .
49
49
56
56½
55
55
12. . . . . • . . • • . . . . . . . . • • . • . • • . • • . . . . .
49
49
56
56½
56
56
13 . . • . . . • . . • . . . . . . . . . . . . • • . . . . .. • . .
50
50
57
58
56
58
14 ..................... ........... .
50
50
57
60
57
57¼
15 . .•••.• .... .• •••••• .•. ••. . . .. . . . .
51
50
58
59
56
56
16....... .• .• . • . • . • . •• • • • . •• . . • . . . .
52
52
~66y
58
56
56
17.. .•• •• . . • • • • . . • . . • • .. . . .. . . . . . . .
51
51
;) 2
57
56
56
18.. .• . . • ..•••. .•• . . • . • • • • • . . . . . . . .
51½
51½
56½
58
56
56
19 .••• .. ..•...... .••.•• ·••••· ...•..
50
50
56
56½
56
57
20. . . • • • .. . • • . . . . . . . . • • • . . • • . . . . . . . .
52
52
56
56½
54
54
21. .•.......•.• ···•••·••··••···•···
51
51
56
56
55
54½
22. ·······················"········
50
!'\O
55
51\
55
55
23. . . . . . . • • . . . . . . . . . . • . . . • • . . . . . . . .
50
50
55
56
54
54
. 24. . . • . . . . . . . • . . • . . . • • . . • . . . • • . . . . .
50
50
54
55
25 ••.....•.•••...•.•.....•.....•..
50
50 ....................................... .
53
53
29. . . . . . . . • • • • • . . . . . . . . . . • . . . . . . • . . . • • . . . . . . . . . • . . . . . . .
54
55½
54
53
30 .. ..••. ·••····••• ··•··•·•·· ······
50
50
54
55
53
52
Oct. 1. . • • . . . . . . . . . . • . • . . . . . . . . • • . . . . . .
50
50
53
54
52
50
52
53
54
54
4 ......•.. ·•·•••······. .. .. ..... ..
50
50
55
55
53
54
5 ...•..... ·······--·····. .........
50
51
54
55
54
54
6. ............. .. .•. . .. .. ... .••...
51
51
54
55
54
53
7 ...•••• ···•·•······· ... . ••....•..
50
50
55
56
53
53
8..... .. ...... ...... ........... .. .
50
50
54
55
53
53
9 .•••.•••.•••••• ·••••• •••••••• .••.
51
51
54
55
54
54¼
10.. . .. . . . . . .. .. . . . . . . . . . . . •. . . .. . .
51
51
55
55½
54
53
11....... ..........................
51
51
55
56
!'\l
51
12............. .. . . . . . . . . . • . . . .• . . .
50
50
53
54
51
53
13 . ...... ........ .•...... •...•..... ..•... . .... ..•.. ......•.........•.......
52
52
14. ················•··•···•····•·•·
47
47
53
54
51
51
15....... .. . . . . . . . ••. . . . . • . . . . . . . • .
49
49
52
52
51
51
16 . . • . . . . . . . . . . . • . . . . . • • . . . . . . . . .
48
49
52
52
51
51
17 ...••••...........•...•..........
48
48
51
51
49
49
18......... •• . . . . . . . . . . . . . • . . . . . . • .
49
49
50
50
49
49½
19... •. . .•• •• . . • . . . . . . • . . . . . . . • •• • .
49
49
50
50
49
49
20...... . . . . . . . . . . .. . • .. . • .. . . .. • • .
48
48
49½
49½
51)
50
21. ···•·· ........... · ···•••••·••••·
48
48 ... ........ .. ...... .
49
49
22 ...•.••... : ......................
49
49
50
50
49
49
2:J... •. . • . • • . . . . . . • . . . • . • . . . .. •. . . .
49
49
50
50
49
49
24 .....•...... • ·········....... ....
48
48 . .•....... ········-45
45
25. .• •• •• . . . • • . . • . . . . . . . . • • •. . . . • . .
44
44
43½
43½
4:l
4:3
26 .. ....•....•....•.•..•..... .•.... ·
42
·12
43
43
45
45
27 . ..•.•.•.••.••........... ·····•··
43
43 . •..•..... ·•········
47
47
28.. •.• •• .. . . . . ....................
44
44
47
47
45
45
29. . . • • • . . . • . . • . . . .. . . . . . • . . . . . . . . .
44
44
46
46
46
46
30.. .... .. . .••.•..• ... . •. . • . .... . . .
44
44
47
47
45
45
31............. . • • . . . . • • . . • • . . • • . . .
42
42
40
40
45
45
Nov. 1.................................
42
42 ..•....•....•.......
45
45
2 .•••••• •• •••••••••••••••••••••••·
42
42 ···•·•·••· ......... .
47
47
3.................................
44
44
47
47 ··· ···.is·· ····· ·4s··
4. ................................
48
48
48
48
5 .................. ·•··•·••• .••••.
48
48
48
48

Sept. 10. . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . .

L:::: :: :::::::::: ::::: :: :::::: ::

!~½

~g

~~

~g
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T,m1pcratu1'e of-Ow S<wramento River, taken at Tehama bri,dgc,for the month of May 1 1874,
at 3 p. ni.

....0
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...i:l

<I)

i:l<I)

f.~

Date.

<I)=
P,

s

... Q

;~
s ct)
P,

~

7 ................. .
8 .•• ••••••••••••••.

9 . •••.•••.•••••.••.
10 ..•...••..• .••....
11 ...•• ......•......
12 ..••••.•••••.•••..
13 .••..•••.•••...•..
14 . ................ .
15 . •••••.••••..•....
16 .. .. .• •...•.•••..
17 ..••••.•••••.••• •· 1
18 .•••...•........•.
19 ................. .

<I)

<I)

ES
o:£
~

P,

<I)

<I)

<I)

E-1

E-1

E-1

...

;·~

Date.

0

P,

8
E-1
<I)
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54
56
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59
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60
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62
62
63
62
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<I)

Q

i:l

0

54
57
56
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7!J
86
85
90
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21. .•...••... ·••·•·
22. ······•·•· .•••.
23 ...• . . .•..••.....
24 ..• ••..••••••.•.
25 ..•••••••••.••••.

26 ... ...•.••.•••...
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28 . ......••.......
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Icmperature of the Sacramento River, taken at Sacramento City, for the ·months of April and
May, 187 4, at 3 p. m.

0:

.0
ct)

Date.

.s

~
0

April 9 .••• •.••.
10 . .••...• .
11 . .••••••.

12 . ....•.•.
13 . .. ··•·• ·
14 ... ......
15 . .......•
16
17 ....... ..
18 ... .•.•••

rn.

20 ........
21. ........

22 ....••• •.
23 . .•.....•
24 ..•.•.•..
25
26 ... .••••.
27. ········
28 ..•. .....
20 .. .......
30 . ·•···•··
May 1. .•... -·.
2 . •.......
3
4 . ..•••••.

5 .•• ......

74
54
62
56
60
62
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66
67
70
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68
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78
74
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69
76
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69
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.. Q

A
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.E~
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0
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No sun.
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Date.
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52
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57
57
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0

!j~
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Q) ...

E-1

0

....0

....0
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....0
Q)
'0
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6 •.. ·- · ·· ·
7 ..•.••. ..
8 .... ... ..
9 . ......•.
10
11. .•..•••.
12 . ...•• •..
13 .........
14 . ...••.•.
15 ......•..
16
17 .........
18 ••• .. .••.
19 ..••..•.
20 ...... .•.
21. .•.. ••..
22 ..•...•..
23 . ...••••.
24 . ...•••..
25 ....••...
26 ..•••... .
27 .. .......
28 ........
29 ...•..•• .
30 .. .•...• .
31. •..•.•..

liO
58
73
73
75
76
83
77
81
86
87
87
84
76
80
82
72
82
81
82
75
57
73
78
83
77

Q)<I)

A

;;;

.9

...

~

0

66
lll

78
7:i
97
98
110
85
95
100
107

~o

94
85

No sun.
85

No sun.
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85
88
83

No sun.
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"'"'...

;:I~

~

;.,i:l

Q)ctl

P.<I)

9.c

<I) ....

E-1

2:8

i:l 0

~~

~.o
P,<I)

8,.c::l
Q) ....
E-1

---- 0

57
57
57
57
58½

0
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57

56½

57
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62
62
62
63
63½
6'.J
63
62½
63
63½
62½
li4
63½
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63t
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62
61
61
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62
6:?
62
61
61
61
61
62
6'2
61½
62
63
62
63
63
63

Catalogue of Collection to Smithsonian Institution, contributed in 1874.
Wy dardeek t. McCloud Camp. July 2, 1874.
Tr ut. Mc loud Camp. July 15, 1874.
d, rdeeket. July 8, 1874.
atfi h. ~ lkborn Riv r, Nebra ka. June 8, 1874.
\: y d rdeek t. McCloud Camp. July 5, 1 74.
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361. Trout. Lake Tahoe, California. June 11, 187 4.
362. Wyedardeeket. McCloud Camp. July 1, 1874.
363. Wyedardeeket. McCloud Camp. J·uly 4, 1874.
364.
365. Trout. McCloud Camp. July 10, 1874.
367. Trout. McCloud Camp. August, 1873.
368. Male salmon. McCloud Camp. July 12, 187 4.
369. Wyedardeeket. McClou<l Camp. July 2, 1874.
370. Fish. (sp') San Francisco. June 20, 1874.
371. Trout. McCloud Camp. August, 1873.
372. Trout. .l\'lcCloud Camp. August, 1873.
373. Trout. McOloud Camp. A.ugust, 1873.
. 374. Salmon. McCloud Camp. July 12, 1874.
375. Trout. Lake Tahoe. June 11, 1874.
376. Bass. Elkhorn River, Nebraska. June 8, 1874.
377. Catfish. Elkhorn River. June 8, 1874.
378. Female tro t, caught with hook. McCloud Camp. July 16, 1874.
379. Female trout, caught with hook. McOloud Camp. July 16, 1874.
Weight 1-~ pounds, girth 9i inclles.
380. Catfish. Elkhorn River. June 8, 1874.
381. Catfish. Elkhorn River. June 8, 1874.
382. Female salmon. McOloud River. July 14, 1874. Weight 13
pounds, girth 15 inches.
383. Wyedardeeket. United States Salmon Ca.mp. Caught with hook.
July 16, 187 4.
384. Catfish. Elkhorn River.
385. Salmon milt. July 8, 1874. McCloud Oamp.
386. Catfish. Elkhorn River, Nebraska. June 8, 1874.
387. Skin of female salmon, taken same day as 382. Eggs were much
Jess developed than 382. Skin has a marked reddish tinge. W eigllt 22
pounds, girth 17 inches. McOloud River. July 14, 1874.
389. Trout. McCloud River. July 15, 1874.
390. Catfish. Elkhorn River, Nebraska. June 8, 1874.
391. Trout. McCloud Camp. July 15, 1874.
393. Bass. Elkhorn River, Nebraska. June 8, HJ74.
394. Female trout. McCloud Camp. July 10, 1874.
395. Trout. McOloud Camp. July 10, 1874.
396. Bass. Elkhorn River, Nebraska. July 12, 1874.
397. Catfish. Elkhorn River. June 8, 1874.
398. Crawfish. Santa Barbara, Cal. June 19, 187 4:.
399. Trout. l\foOloud River, California. July 16, 1874.
401. W_yedardeeket. McCloud Camp. July 4, 1874.
402. Trout. Independence Lake, headwaters of little Truckee River.
Spawn and milt, ripe. July 3, 1874.
403. Trout. Independence Lake. These fish were spawning; there
was snow about the lakes.
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404. Trout; male. McCloud River. Handsome fish; weight, 2 pounds;
girth, 22 inches. July 17, 1874.
405. Salrnou; male. July 18, 1874. :McCloud Camp. Length, 27
inches; girth, 14 inches; weight, 6 pounds.
406. Salmon; male. July 18, 1874-. McOloud Camp. Length, 30
iuches; girth, 16 inches; weight, 8 pounds.
407. Young grilse. McOloud Camp. July 18, 1874.
408. Grilse. July 18, 187 4. Length, 20 inches; g-irth, 11 inches;
weigllt, 2½ pounds.
409. Small trout. July 18, 1874. McOloud Camp.
410. Small trou~ July 18, ]874. McOioud Camp.
411. Alcohol bottle of salmonidffi. McOloud Camp. July 18, 1874.
412-416. Heads of salmon, all male, taken August 1, 187 4, and packed
in strong salt brine.
417. Male salmon. McCloud River. August 28, 1874.
418. Female salmon. McOloud River. August 28, 1874.
419. Male salmon head, taken at spawning time, September 3. McCloud River.
420. Female salmon head, taken at spawning time, September 3.
l\foOloud River.
421. Male salmon, taken after ripe season partly over. Girth, 1 foot
3 inclles; weight, 10 pounds; length, 30 inches; dark-colored skin. September 4, 1874. McOloud River.
422. Female salmon, partly spawned, taken Septern ber 4. McUloud
Rfrer fishery. Girth, 1 foot 5 inches; weight, 12 pounds; length, 13
inche ; beautiful spotted tawny skin; and unusually long for the size.
423. Head of a very large male salmon. Girth, litt,le over 2 feet;
length, about 40 inches. Caught in McOloud River, September 5, 1874.
Looked as if it had come directly from the sea, the scales not being yet
absorbed into the skin, as is the common rule among other fish taken
here.
424. Large male salmon, from the sea, with scales upon him. Girth,
1 foot 9 inches; length, 3 feet; weight, 19 pounds; eyes very small; silvery, very thin and greasy skin.
425.
oung trout. McOioud River. September 22, 1874. Very handsome, and with silvery scales.
426. Young trout. McOloud River. September 24, 1874.
4:n. Very large, fierce male salmon. McOioud River. September 26,
1874. Girth, 23 inches; weight, 30 pounds; length 42 inches.
428. Youn CJ' trout. McOioud River. September 27, 1874.
420.
ouug trout. McOioucl River. September 27, 1874.
430.
oung trout. Mc loucl River. September 25, 1874. _
uug trout. McCloud River. September 25, 1874.
431.
32.
ung trout. Mc loud River. September 25, 1 74.
4 .
oung tr ut. McOioud I i er. September 25, 1874.
4--435. W edardeeket. McOloud River. September 1 , 1874.
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436. Specimens of young salmonidre. M.cCloud River, California.
From September 1 to October 1, 1874.
437. Jar of various specimens from McCloud River Camp. Lizards,
Poison lizard, (local name,) tree-toad, beetle, snails.
438. •Trout. Soda Creek, Siskiyou County, California. Septern ber
12, 1874. Contributed by R. D. Hubbard.
439. Wyedardeeket skin and head. McCloud River, California. Eggs
very little developed.
440. Wyedardeeket. McCloud River, California. United States
fishery. Very large for this locality.
441. Water ouzel. (Sourcinny, India,n name.) McOloud River. United
States fishery, California. October 17, 1874.
SECOND CALIFORNIA .AQUARIUM CAR.

Under the auspices of the California fish commission, I left Charlestown, N. H., on the 4th of June, 1874, with a car-load of living eastern
fish, and arrived in California on the 12th of June, after a journey of
eight days.
Below will be found a tabulated statement of the results of the expedition.
SECOND CALIFORNIA AQUARIUM CAR, 1874.
List of fishes which arrivecl alive at their destinations, and the waters into which tliey were
introduced.
d:,
'O

Numbers started with.

Where procured.

.

r;as

$~

Place of deposit.

§&
z
FRESH-WATER FISH.

75 full-growl! black buss, (Micropte.ros
saimoiclcs.)
24 small black bass, (Micropterus salmoides.)
18 full-grown glass-eyed pike, (Stizostediou .)
76 large SchuJ lkill catfish ... _.. _... ____ .
Mississippi catfish. __ .. __ ... . __ . _.. _..
71 horn-pouts, (Amiurus) . . . _.... .. ... __ .

Lake Champlain, Vermont. __ .

73

SaintJoseph"sRiver, Michigan

12

Alameda Creek.

Missisquoi River, Vermont . . .

16

Sacramento River.

Raritan River, New Jersey....
Elkhorn River, Nebraska .. __ .
Lake Champlain, Vermont.___

74

Nap:,, Creek.

San Joaquin River.
San ,Joaquin River.
Ponds orsloughsnear
Sacramento.
4 cans small silver-eels, (Anguilla) . _. _.. Hudson River, New York .. _.. 1 can. Sacramento River.
450 small Penob~cot salmon, (Salmo salar). Penobscot River, Mriine. ___ . _. 305 S1,crameuto River,
near Rea.ding.
6 fnll-grown rock bass. - - .. - ....... ___ .. Missisquoi River, Vermont._.
4 Napa Creek.
1

70

•

SALT-WATRR FISH.

24 small tautogs, (Tautog'1 onitis) . -- - . - -. Wood's Hole, Massachusetts..
23
2 cans small salt-water eels, (Anguilla). New York Harbor ...... ______ 1 can.
150 f u11-grown spawmug
· 1ob stcrt! ... - .. _- . M assac h usetts B ay . .... - ... lf
2
4
1 barrel of oysters. ___ ............. -- . -- Massachusetts Bay . .. -· ____ .. 1 bbl.

Bay of San Francisco.
BayofSan Francisco.
Great SaltFraucisco.
Lake.
BayofSan
Great Salt Lake.

Times of starting and arrival of the second aquarium car.
Car left Charlestown, N. H., June 4, 1874.
Reached Albany, N. Y., Tlmrsday, Jnne 4, at 12 p. m.
Reached Rochester, N. Y., Friday, June 5, at 10.30 a. m.
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Reached Suspension Bridge, N. Y., Friday, June 5, at 2 p. m.
Reached Niles, Mich., Saturday, June 6, at 4.20 p. m.
Arrived at Chicago, Ill., Saturday, June 6, at 8.30 p. n1.
Left Chicago, Ill., Sunday, June 7, at 10.15 a. m.
Left Cedar Rapids, Sunday, June 7, at 8 p. m.
Arrived at Omaha, Nebr., Monday, June 8, at 10.30 a. m.
Left Omaha, Nebr., Monday, June 8, at 1 p. m.
Arrived at Elkhorn River, Nebraska, Monday, June 8, at 2.30 p. m.
Arrived at Grand Island, Nebraska, Monday, June 8, at 9.15 p. m.
Arrived at Big Springs, Nebr., Tuesday, June 9, at 8.15 a. m.
Arrived at Sidney, Nebr., Tuesday, June 9, at 11.30 a. m.
Arrived at Laramie, Wyo., Tuesday, June 9, at 7.10 p. m.
Arrived at Green River, Wyo., Wednesday, June 10, at 8.30 a. m.
Arrived at Evanston, Utah, Wednesday, June 10, at 3.20 p. m.
Arrived at Ogden, Utah, Wednesday, June 10, at 6 p. m.
Arrived at Elko, Nev., Thursday, June 11, at 8.45 a. m.
Arrived at Carlin, Nev., Thursday, June 11, at 10.15 a. m.
Arrived at, Humboldt, Nev., Thursday, June 11, at 6.15 p. m.
Arrived at Wadsworth, Nev., Thursday, June 11, at midnight.
Arrived at Truckee, Cal., Friday, June 12, at 4.55 a. m.
Arrived at Sacramento, Cal., Friday, June 12, at 1.30 p. m.
Arrived at San Francisco, Cal., Friday, June 12, at 8.15 p. m•

•

· XXIII.-CORRESPONDENCE RELATING TO 1HE SAN JOAQUIN
RIVER AND ITS FISHES.
April 14, 1875.
DEAR SIR: Your letter 39449, addressed to Dr. Thomas M. Logan,
has been handed to me.
I have made the request of Mr. S. S. Montague, chief engineer, and
he has issued the orders for the temperature of the San Joaquin River
to be taken at the railroad-crossing from this on. It will be taken and
returned to you as it has been in the case of the Sacramento River.
I have not much information as to the run of salmon in the San Joaquin. Some salmon go up the San Joaquin, and, it is said, spawn in the
headwaters of the main stream, and some in the Merced, near the
Yosemite Valley. This is not from personal knowledge, but report.
Formerly there was considerable work done in the catching of salmon
in the San Joaquin, but of late J7ears it ba8 been abandoned, as it bas
been partially in the Sacramento, above Sacramento City. The fishermen here have found by experience, w bat had been previously ascertained in Scotland, that the fish, after they come in from the ocean,
remain for a time, and run back and forth from fresh and salt water,
probably to get rid of parasites, and then start for the spawninggrounds; therefore, they fish for them with more profit in the vicinity
of where the fresh and .salt water meet, than they do above in the fresh
water, where they do not remain, but contiuue as rapidly as possible on
their journey to the spawning-grounds . .
I suppose that the fish are still going up the San Joaquin to spawn,
but, if taken at all, are only now taken by Indians on the Merced, the
Chowchilla, the Fresno, and the other branches of the San Joaquin, and
I have no doubt they continue to do so. Many branches of the San
Joaquin take their rise in the highest mountains of the continent, and
as the streams are unvexed by miners, they are a<lmiral>Jy adapted for
spawning purposes.
Our commission will probably, in another J·ear, put some McCloud
River salmon into the Kern River, which empties into Kern Lake and
Buena Vista 8lough, and, so on, into Tulare Lake. ,-v e may also put
some salmon into the main San Joaquin and its branches.
I will attempt to obtain positive and definite information as to the
present condition of the salmon in the San Joaquin and its branches. I
think that the evidence, when obtained, will show that the San Joaquin
is very much warmer than the Sacramento, for if you will look at the
SAN FRANCISCOt CAL.,
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map you will see that although it drains a higher range of mountains,
yet, that it runs one hundred fifty and miles, at least, through the
center of an almost tropical valley.
Very respectfully, &c.,
B. B. REDDING.
Prof. SPENCER F. BAIRD,
Smithsonian Institution, Washington, lJ. 0.
P. S.-We hatched out about 20,000 white-fish of those you so kindly
forwarded, and on the 28tll ultimo I turned them out in Tulare Lake. I
have no doubt they will thrive, as there is abundance of food. Tulare
is a peculiar lake. On its entire eastern shore its bottom has a descent
of only about a foot in a mile; it is quite deep on the western shore;
the evaporation is so great on the eastern shore that the water becomes
slightly alkaline, and is al ways warm, while in the center and on the
western shore it is cold and pure. For two miles or more wide and thirty
miles loug, the water on the eastern shore is filled with minute animal
life. Its tish are as yet, I believe, uudescribed. I have seen a perch and
some very coarse-scaled suckers ( Oatostomus.) There is a fine large
white-fleshed fish, about 2 feet 6 inches long, which the people call "lake
trout." It is not a "salmon." It is excellent food, quite abundant, and
in coustant ·demand. It looks to me to be a carp, and of finer flavor
than a11y l ate in Europe.

B. B. R.
FRESNO, April 25, 1875.
SIR: In regard to catching fish and the different kinds that
are iu the San Joaquin River, as far as l have been able to find out, is
as follows:
During the summer ther.e is no fish of any consequence, except a large
kind of what is called sucker, l;)Ut in tue fall the salmon and salmontrout find their way up here in large quantities. Last fall I helped to
spear quite a number, as that is about the only way of fishing in thi
part of the country; but below the San Joaquin bridge I understand
they were trapped in a wire corral by ranchers and fed to hogs; they
were o plentiful. Besides the two kinds mentioned there are small
rock-l>as , and I have seen something resembling black bass, but in
rather cant nnm bers.
If I can furni ' ll you \\ith any more information on this subject, plea e
let rue know.
our,
WALTER NETBEROLIFT.
Mr . .B. B. REDDING.
DEAR

May 11, 1875.
IR:
our letter o( pril 29 just receiv cl. I am makin"
and gath ring information relative to the salmon in the an
SAN FRANCISCO, CAL.,
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Joaquin, and as the general result of this information, am satisfied they
make their annual immigrations to the headwaters for spawning in
large quantities. A few years since, they spawned near the Yosemite
Valley. .a dam built for mining purposes, some four or five years since,
prevented them from reaching this spawning-ground. Last ~'ear the
dam was removed and the fish have again free access to the headwa
ters of the Merced, but whether they have returned to tbeir former
spawning-grounds on this river, which is a branch of the San Joaquin,
I have not learned. I will write to Millerton, near the headwaters of
the San Joaquin, so as to have information as soon as they reach that
point this spring, and I will again communicate with you.
I think it would be advisable for you to instruct Mr. Stone to send
one or more of his assistants to the San Joaquin for the purpose of observing the salmon on their way to the spawning-ground and having
some caught and forwarded to you. I think, from all I can learn, that
they differ somewhat from the McCloud River salmon, and that they
remain for weeks and months in the rivers, in a climate much warmer
than Florida or Mississippi. In fact I have no doubt that you will find
in the San Joaquin a salmon which might be successfully introduced
into rirnrs emptying into the Gulf of Mexico.
I will try and procure for you some of the carp brought by Mr. Poppy
from Hamburg, and which be is now successfully raising in Sonoma
County, and sending to market here.
We have done nothing about introducing the Gourami from China.
We find it very difficult to make business connection with people in
China in rela.tion to these matters. All Americans in business in that
country appear to be entirely absorbed in other matters, and have no
knowledge or take no interest in fish-culture, or of obtaining new -varieties of fish.
I gave Mr. Stone a letter of introduction to United States Minister
.Avery, who formerly resided here. He is a man of culture, and alive
to every interest that would benefit the United States or, especially, this
State. When Mr. Stone shall have received a reply, I will then open a
correspondence with Minister Avery and see what we can do in relation
to this matter. By-the-bye, Ex-United States Minister F. F. Low informs me that there are in the rivers of Oh~na a much larger and
:finer-flavored shad* than that of tLe Atlantic States. It is largely consumed in China, and it is considered a, great delicacy. Be is convinced
that it would be a valuable acquisition. I also learn that there is on
the coast of Japan a shrimp, averaging from four to six inches long,
and very delicate in flavor, but how we are to get either the shad from
China or the shrimp from Japan here, I do not know.
I will send you by express soon a box containing two of the Idaho
red-fish, which you will see are a new variety of lake-trout, or landlocked salmon, as yet undescribed.
4

31

F

1t

Probably the Sam lai (Alosa Reevesii, Rich.)
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The gentleman from whom I procured them writes me that when
ali ,e in the water they are all of a beautiful vermilion, very nearly the
color of gold-fish, and that they are considered excellent eating. I would
be pleased, if after their receipt and examination, you will give me your
views in relation to these fish. Unfortunately, instead of being placed
in alcohol, tlley were packed in a box of salt, but still I think they are
not so shrunk but that you can determine their class.
I trust that when your carp come from Germany we may receive a
few for propagation. vVe have any quantity of lakes, surrounded by
tule and other vegetable growth, admirably adapted to carp, filled DOW
with only very poor and coarse suckers and chubs, except in the case of
Tulare Lake, where there is a large, fine fish, locally called lake-trout,
but which I believe to be of the carp kind. I will try and procure one
of them and forward to you.
Ver_y respectfully, &c.,
B. B. REDDING,
Secretary Californ,ia Fish Comrnission.
Prof. S. F. BAIRD,
Smithsonian InstituUon, Washington, D. C.

SAN FRANCISCO, CAL., August 25, 1875.
Sm: I llav-e receiYed some further information relative to salmon in
the San Joaquiu River. Mr. O'Neil, who bas charge of the railroadbridge crossing the San Joaquin River, in latitude 36° 30' north and
longitude 120° west, writes me, ou the 13th August, that the salmon
have commenced running U:p and are passing by the bridge in quantities. He states that they do not appear to be any different from the
Sacramento salmon.
The run of salmon iu this river, at this particular season of the year,
seems somewhat extraordinary, from the fact that it is in the midst of
the ummer, and to reach this point they have passed for one hundred
and fifty mile through the San Joaquin Valley, where thetemperatureof
the air at noon is, at this season of the year, never less than 80°, and is
often as high as 1100.
Th record of temperature of air and water is kept at that point and
forwarded regularly to you. I find, on examination, that the mean from
the 16th to the 31st, was, for the air, 104¾0, water at the surface, 80°,
water at the bottom, 79°, mean of the depth of the river, 4 feet 7j iucbe .
The r cord, when received, will bow that the mean of both air and water
in July wa high r.
It eem very xtraor<linary to me that there sbou1d be a run of almon at tbi ea OD of the year come in from the ocean for the purpo e
of pawning, and pa ing up a river for more than one hundred and
fif Y mil , , b re th temperature of the air and water are o high a,
tb sc fi 11 ur
how. It but confirm Mr. Living ton Stone' theory, in
hi r P r to you, that omewhere in California the salmon are pawn-
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ing about every month in the year, but until the receipt of this report
from O'Neil, I did not suppose that there were any salmon that pass
through the hottest portion of the State for the purpose of spawning
during the hottest season of the year. It appears to me that these salmon might be introduced into any of the southern rivers of the United
States and possibly into the Rio Grande.
Should I receive further information I will forward tt to you.
I would like to know if you received the box, containing two red-fish,
from Idaho, packed in salt and sent to your address, at the Smithsonian Institute.
Very respectfully, &c.,
B. B. HEDDING.
Prof. S. F. BAIRD,
Smithsonian Institution, Washington, D. G.

XXIV. -THE ATLANTIC SALMON (SALMO SALAR).

A-REPORT ON THE COLLECTION AND DISTRIBUTIO~ OF ·
PENOBSCOT SALMON IN 1873-'74 AND 1874-'75.
BY CHARLES

G.

ATKINS,

1,-ME'l'HODS.

The modes employed in the collection of salmon-eggs at Bucksport
in 1873 and 1874, and in their development and distribution, have been
so closely like those of 1872-'73, fully described in the report for that
season, that it will be simply necessary to specify the changes and new
features introduced.
No changes were made in the mode of -collecting breeding-fish from
the weirs, save the larger use of boxes in bringing them together from
the several weirs where they were caught to the boat wherein they were
to be brought to Bucksport, and some improvement in the fittings of
the transporting-boats and in the materials of the dipping-bags. The
latter were at :first made of cotton-duck, pierced by brass grommetboles. Hemp was found to be superior to cotton, having greater flexibility~ strength, and durability, but the brass grommets are still used.
At the pond, a much !urger in closure was made than in 1872, em bracing about twelve acres at time of high water, and probably nine acres
at low water, with an area of at least six acres 5 to 9 feet deep at the
lowest stage. The 650 salmon inclosed in 1873 had therefore very
nearly a square rod of deep water for each. For the brush-hedge,
which proved so ineffectual in 1872, there was substituted a strong net,
its top suspended on stakes and its lower edge held down by a heavy
chain. Owing to the favorable natural contour of the pond, this large
inclosure required a net only 640 feet long and about 18 feet deep.
Within this inclosure, the arrangements for catching the salmon at the
breeding-season were the same, with some extension, as before, and
in 1874 nets were stretched along all the inclosed shores with the view of
shutting them off from gravel to spawn on, that they might be more
certain to enter the brook or the pounds and thus come within reach.
In the brook itself there was · built a board sluice about 20 inches
wide, rising and falling with the water, to lead the salmon directly from
485
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the outlet-gate to the pens at the spawning-shed. This contrivance, for
which we are indebted to Mr. Alfred Swazey, effected a great saving in
the labor of collecting the fish, and in the eggs, of which a good many
were formerly lost here when the fish bad access to the gravelly bottom
of the brook.
The arrangement of the batching-house and apparatus has remained
as shown in the cuts of the previous report.
In the mode of packing eggs for transportation, some change ha
been made. The apparatus which received the preference the former
season consisted of tin boxes 5 or 6 inches in diameter and the same in
depth, in which the eggs were placed in alternate layers with damp
meadow-moss, disks of mosquito-net or similar material being placed
above and beneath each layer of eggs to separate them from the mo s
and fa,cilitate unpacking, the tins to be inclosed in boxes of sawdust to
protect against frost. These tins have latterly been superseded hy
wooden trays, which afl:'ord a more expeditious and economical mode of
packing. The trays mostly used have been 3 inches deep, and in
length and breadth either 24 inches by 18 or 18 by 12. The larger
size was found to be objectionable because it afforded room for the eggs
to get out of place by the sliding of the mass of eggs and moss from
si<le to side, when, as is often the case in transport, the boxes are carelessl,y allowed to ride upon their sides. This was remedied by <lividiug
the trays by a partition in the middle; and in the smaller trays no
serious trouble of that sort was experienced. The depth adopted was
found to be sufficient to admit three or four layers of eggs in moss,
separated, as beforn, by mosquito-net. When filled, the trays were
placed in stacks, four or five deep, and secured together by strips of
wood tacked on the sides, making a rectangular package easily fitted
with an outside case and an intermediate space for sawdust. Tllis
}lackage, when all complete, ready for shipment, hol<ls from 5,000 to
10,000 eggs per cubic foot, and is at once the cheapest and most compact consistent with the safety of the eggs.
2.-PURCHASE OF BREEDING-SALMON.

The run of almon in the Penobscot in 1873 was better than average,
though hardly so good as that of 1872. The weather prevailing in
June wa very favorable, and the catch of tlle weir from which I wa
buying almon was so large that the requisite number of breeders wa
secur d in a very hort time. The work of collection began Jun i
and clo d June 24; in the intervening sixteen working-day , 050 almou were collected, beincr something over 40 per <lay. The best daJ ·
work a on the 10th, when 105 salmon were receiYed an<l placed in
th pond.
In 1 74, however, the weather and the supply of salmon were both
against u , an<l e were engaged from June !) to July 21, iuclndiog
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thirty-seven working-days, in collecting 601 salmon. In quality, however, the salmon of 1874 were superior to any received since the establishment was founded, being uncommdnly stout and fat. This was
more noticeable among those of the smaller class, which may be held to
include all those under 15 pounds in weight. Among this class, the
most common weights are, in ordinary seasons, 10 and 11 pounds, a few
exceeding 12 or falling below 10 pounds. This year a very large number weighed 13 or 14 pounds apiece; while of 10-pound salmon and
smaller there were far fewer than usual. This superiority in weight
was also characteristic in a less degree of the salmon of 1873; The
gen(iral average weight for three years was as follows:
Size of salmon.
When When used in
bought.
spawning.

Year.

Weight. Weight. Length.

1872 ...••• __ .• ___ •.. ___ ..••• _. ____ ••••. _.• _. ___ •••• _•• ___
1873 . ____ ........••... ___ ...• _•. _. _•... _ . _..••.. ___ . . . . . .
1874 ..•.. ___ ..... __ .. ____ . ___ .. _••• , . ___ .. _.. _. _. _. _. __ __

Pou.nds. Pounds. Inches.
12. 3 . • . . . . . . . ....•.•
13. 28
12. 2•3
32. 24
14. 03
12. 73
32. 19

The weight at time of purchase was estimated; in the fall, it was
obtained by weighing. It will be seen that the results corresponcl.
The extension of the period of collecting salmon to so late a date .as
July 24 was not from choice but from necessity. It was thought that
there was a larger proportion of males among the salmon in the later
than in the earlier part of the season; and since, at the best, we should
have a surplus of that sex, it was considered very undesirable to increase
their proportion. The result of the examination at the spawning-season, however, dispelled all fears on that score. The ratio of male fish
was no larger than usual. Thus we had-

In 1872
In 1873
In 1874

Males, per cent.

Females, per cent.

36.6

63.4

33.9
34.2

66. 1
65.8

The mortality of salmon during and after transportation bas become
less each season. This is to be attributed largely to improved apparatus
and modes. of handling and greater care and skill on the part of the
fishermen. A.sin the first season, the deaths of salmon occurred almost
wholly immediately on arrival at · the pond or within ten days thereafter. _There is no evidence that the extreme heat of the water in the
ponrl has had an injurious effect, though the observations show a much
liig~er temperature than has been considered compatible with the
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healthy existence of salmon. Between the 28th day of June and the
13th day of August, 1873, there were only five days when the water at
the bottom of the pond stood below 70° Fahrenheit, and on one occasion, July 31, it rose as high as 76° Fahrenheit. Not only did no salmon die during this heated term, but at the succeeding spawning-season they came out in perfect condition, and yielded eggs of the highest
degree of health and vigor.
The weather has been less favorable to spawning-operations than in
1872. There was less rain, and the water in the pond and brook was at
a lower stage in 1873 and still lower in 1874. One of the results was
that the salmon found the descent into the brook more difficult, aJd
were more reluctant to try it. We were therefore compelled to resort
more to pounds and seines for catching them. These were so far successful that a larger proportion of the salmon were caught than the first
season. In 1873, the number unaccounted for was 111, quite a serious
loss; but, in 1874, this number was reduced to 40, which is a very satisfactory result.
The process of spawning was conducted in the usual way, the dry
method of impregnation being exclusively employed with the usual success. In 1873, a careful examination of the eggs showed the rate of
impregnation to be 97 per cent. The following year the examination
was less thorough, but indicated about the same rate. There was no
material variation in the season. Spawning began in 1873 on the 27th
of October, and in 1874 on the 31st of October. Each year the most of
the eggs were taken before November 20, but small lots as late as the
:first week in December.
3.-DEVELOPMENT AND .D ISTRIBUTION.

In the winter of 1873 and 1874, the development of the eggs proceeded in
a manner highly satisfact(Ty. Up to the time of distribution, there were
taken out, by count, 160,963 white eggs, or about 6½ per cent. of the
entire stock. Sincetheunimpregnated eggs amounted to only 3 per cent.,
or 73,000, and some remained among those that were sent away, it is
probable that about 100,000 of the white eggs bad been impregnated.
The cau e of this death of impregnated eggs is not well understood.
Rough handling will cause it, but when handled in the most careful man•
ner there is still a percentage of white eggs. The shipment of the eggs
wa commenced February 11, and closed March 30. Including those
retain d at Buck port to be batched for the State of Maine, tliere were
di tributed 1,300,000 egg on account of the United States Commission,
and 991,67 on ace unt of the several States interested, making a total
of 2,~m,675. If to this sum we add the total of the bad eggs rejected,
16 ,96 , we find the original number to have been 2,453,638. At the
time f taking them, however, they were estimated at only 2,321,934.
In 1 74: nd 1 7 , the eggs gave no sign of any defect until pac~ing
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for shipment was begun. It was then discovered that they did not
resist the action of the atmosphere as well as usual. 'In a few hours
after being taken from the water, even though enveloped in very damp
moss. the outer shell was found to have shrunken. Some of the recipients' of the packages remarked that the eggs were shrunken like raisins.
In many cases, even on short journeys, a good many of the eggs burst
open prematurely, and even of those that held together many were so
injured that they died before hatching or soon after.* Nearly all the
lots of eggs that were sent away suffered severely, and in the end so
many of the young fish perished that the number set free in the rivers
was but 56 per cent. of the number of eggs taken. Those that remained
in the house at Bucksport until hatched succeeded much better than
those sent away. About 266,000 eggs were left there, and 234,000 healthy
young fish obtained from them; and the loss would have been smaller·
still had not there been among the eggs a few thousand that had been.
packed for shipment and afterward returned to the troughs.
So generally were the eggs affected that the malady cannot be attrib-uted to any local cause in the hatching-house. The cause must have
been one that operated on all the eggs this season and not at all in other·
season·s. Our observations show that the water used in the hatchinghouse) in which all the eggs developed, was, in November of this year,
in an unusually low and turbid condition,-turbid with microscopic vegetation and saturated with solutions from the muddy bottom and shores.
of the pond,-was, in short, entirely unlike the clear new water that theautumn rains usually bring in before the close of October. In the action
of this water on the eggs: either after spawning or before it had left theovaries of the mother fish, it seems most reasonable to look for an explanation of the imperfect conditio1:1 of the shells. t In all other respects,
so far as known, these eggs had the same treatment as those of other
years when they turned out healthy.
Means were taken to guard against a similar misfortune the next
season, by preparations for the development of the eggs in another
place, commanding a supply of better water,., should circumstances demand it; but fortunately the water was renewed by the wonted rains,
and at the time of this writing it is late enough to say that the eggs
and young fry of 1875 and 1876 were perfectly healthy.
The eggs taken in 1874 were estimatecl, when they were measured into
the troughs, at 3,056,500; but the measurement at time of distribution
showed 2,842,977 divided among the subscribers, and previous ·to that
* In examining some of these weak eggs that had been standing at rest, I discovered
that the weakest place in the shell was in each case just over the eyes of the embryo,
and at that point the shell gave way on application of pressure. I do not know how
to explain this phenomenon, unless it be that the shell of the egg is in normal cases
softened by some secretion of the embryo at the proper time for birth, and tha t in the
defective specimens the secretion was simply exurled prematurely.
t It is to be noted that th'3 parent fish showed no signs of disease at any time, being in
the fall remarkably fine.
0
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division there had been picked out 263,479 bad eggs, which would make
the original number 3~106,456. I am inclined to think the former estimate js nearest to the truth; hut as the latter has been used by all the
recipients of eggs in estima,ting their balances, I have used it in the
statement of hatching and distribution, to be given below.
4.-M.ARKING SALMON FOR FUTURE IDENTIFICATION.

At your suggestion, I undertook, in 1872, to mark the salmon that
1:iad been urnd as breeders and set free again in the river, so that something might be ascertained in relation to the length of their absence
from the river, their rate of growth, &c.
The first mode adopted was the use of an aluminum tag about half
an inch long and a quarter of an inch wide, stamped with a num\Jer
which corresponded with a record showing the sex, length, and weight
of the fish, and the date of liberation. This tag was at first attached
to a rubber band that slipped on over the tail of the fish. This mode
was quite defective, and led to no favorable results. Those bands that
were loose probably slipped off, and those that were tigb t enough to stay
on cut through the skiu of the fish, an<l produced a wound that probably
resulted in death. When the impracticability of this mode became
manifest, it was abandoned, and the tag was attached to the rear margin
o~ the first dorsal fin, where it would least interfere with the motion of
the fish, and where the action of the latter in swimming would give it
the lea t lateral motion, and it would therefore be least likely to wear
out of its place. The attachment was by means of a piece of fine
platinum wire passed through a hole in the tag, and by means of a
needle through the edge of the fin, the ends ueing carefully twisted
together and trimmed with scissors. This mode was exclusively employed in 1873, and was partially successful. The tags, to be sure, did
not tay so long as was desired. Five or six months after the liberation
of the salmon in the river, a good many specimens were taken with the
tag till adherent, but of those that were taken a year and a half afterwar<l not one was found with the tag on. Probably it was attacked by
some de tructive acid in the water and so softened that the wire on
which it wub.g cut its way out and let it fall off'. Some of the tags on
salmon turn d into the fresh pond were found after a while to be in a
soft and brittl condition. The wire, however, remained in a good many
ca e , and the kind of wire and mode of attachment served to identify
a number of almon afterward caught as of the number mirke<l and
liberat d in 1 73.
The fir t marking wa : as stated above, in 1872. In the spring of
1 7", a r war wa off'e re<l. aD<l thoroughly adv-ertised among the fi hrm en, for th r turn of any tagged salmon, with statement of the time
and plac f captur . ..1.: ot one was brought. In 1874, the off' r wa
r P , t d, and wa o far ucce ful that tw nty of the salmon turned out
the pr c <ling autumn were returned to me between the first of Janu-
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ary and the first of June, mostly in April and May. These were, without exception, poorer than when turned out. They had evidently not
been to their feeding-grounds, and had not even left the river. Twelve
uf them were caught above Bucksport, and nine of them at Veazie,
above Bangor, 25 miles above Bucksport, at the head of the tide, and at
the foot of the first dam, which alone, it seems, had prevented their
ascending the river still higher. Only four out of the twenty had lost
the tags, and these retained the wire. Of nine that were weighed, one
bad lost only eight ounces since November; the others had lost from one
to two pounds. The males still retained the hook on the lower jaw, but it
was smaller than in the autumn; the red spots on their sides, and the
oculated spots on their backs were a good deal faded, but still distinctly
visible; in their spermaries appeared to be the remains of last year's
milt. The females were almost as bright and silvery as when in prime
condition; in almost every case, they carried in their abdomens a fer
remaining eggs of the last litter, and in their ovaries appeared the germs
of the next litter already well established, though exceedingly small.
No food could be found in the stomachs of either sex.
In the autumn of 1874, no salmon were marked. In the spring of 1875,
the offers of reward for the return of marked salmon were renewed.
Any that could be returned at this time would have been absent for a
year and a half. We were partially successful. Eight salmon were
brought in and examined. They weighed from 16 to 24¼ pounds, and
were from 34½ to 40½ inches long. There were four females? two males,
and two not determined. Atl were in prime condition. One of the females was placed alive in the pond, and yielded in the fall about 11,500
eggs. As explained above, the tag itself had fallen off, so that we could
not trace the individual salmon back to the record of liberation, but the
wire was still there, and proved beyond doubt that these were the salmon liberated in November, 1873. In addition to these eight, there was
a large male, wei ghing 24 pounds, found among the salmon in the pond
at the spawning-season, making the whole number known to have been
caught nine. There were reports of others having been taken and sent ·
to market; and from the fact that a very close scrutiny was necessary '
to detect the presence of the wire, I am quite confident that a good
many more were actually taken and escaped notice. However, enough
were caught to establish the fact of their return this season, the second
season since their liberation; and as none did return in prime condition
or in breeding condition the first season, we may consider it pretty well
established that the Penobscot salmon enter the river to breed only
once in two years.
This experiment will be renewed with the substitution of a platiIJ.um
tag for that of aluminum.
·
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5.-SUMM.ARIE~.

The following statement shows the nurn ber of salmon bought for
bre~ding stock, and the number brought to band in the spawning-season,
for three years past :

Salmon
bought.

Year.

1872 •.•..••.•......•.•.•...• -• --• -- - --, ---1873 •••.•••.. -- ••....•.•.• -- • • -- -- • --· · -· -·
1874 .......................................

692
650
601

Sums .•.••.••••.•••....•••••••..••••.

1,943

Salmon brought to hand at
spawning- season.
Males.

-

Females.

130
143
178
451

225
279
343
·· 847

-

Total.

:::;5
422
5~1

-1,298
-

The following exhibits the number of salmon-eggs taken, lost, and
distributed at Bucksport, and the number of' young set free as the
result of their hatching, for three years :
Eggs taken.
I

Year.

First estimate.*

Second estimate.*

Eggs lost
by count.

Eggs distributed.

Young salmon set
free.

1872 .••.....•..•••..
1873 ..........•.....
1874 ....•.•.•....•..

1,560,044 ··---· ·----·
2,321,934
2,453,638
3,056,500
3,106,479

.. --... --- -.
160,96a
263,479

1,241,800
2,291,175
2,842,lJ77

876,000
2,064,445
1,726,668

Sums ......•...

6,938,478 . -- -- - .... ---

.. - -.. ----- .

6,375,952

4,667,113

* The first estimate was obtained by measurement of the eggs at the time they were taken and
placed in the hatching-troughs. The second estimate is obtained by adding the number known to have
been thrown out to the number distributed among the subscribers. The discrepancy between the two
estimates is, in 1873, nearly 6 per cent. of the original estimate; in 1874, less than 2 per cent.
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I.-Statement of salmon bought aUve at Bucksport in 1873.

,d
Q;)

·~
Q

...
Q;)

Date.

Hour.

·I- - - -

Q;)
Q

g

~

....

§

,o

.c:l

~

r::

6
17
4

!J
9

a.m ..•..•. J. W.
a, m ..••... A.H. W.

4
5

!i11 ::a.m.......
::: :::: : ·\-:11w1:·
A.
121a.m ....... J . A.,v.
12 p.m ...... J.A. W.
12 a.m.......
A.
12 a.m ....•.. A..H.W.
12 a.m ....... J. W.
13
13

13
13

a.m .......
.A..
a.m ....... A . H.W.
a.m . ....•. J.W.
p.m ...•.. J . A.W.

4
4

1
~
11

24, 12, 11, 11, 10, 9 ..•••••...••....•••...•.•....••..•.••••.•••..••.•••.•..
24, 22, ~0, 20, 18, 14, 14, 12, 12, 12, 11, 11, 11, 11, 10½, 10, 10 .•••••••••••.•••.••.••••••••.•
20, 18, 11. 9 ................................................................ .
12½,1.2,11½, 10 .•.•••••..•••••.••••••••.••.•••.••..•..••••.••••••.••••••••.•.•••••••••.•••.••..
20, 15, 14, 12, 11. .•••••

~

'+-< A

co

oa
z

Q;)

~

Lbs.

Lbs.

77
242½
58

12. 83
14.25
14.50

--\
-16
11. 50

16
16

8 a.m .... J . .A..W.
lp.m .••.
A.

10
36

16

2p.m ..•. A.H.W.
2p.m ..•. J. W.
!J.30p.m .. J.A. W.

25
21
13

20, 18, 14, 14, 12, 12, 12, 10, 10, 9 ................................................................ .
23, 22, 21, 21, 20, 20, 20, 18, 18, 18, 14, 13, 13, 13, 13, 12, 12, 12, 12, 12, 12, 12, 12, 11, 11, 10½, 10, 10, 10, 9, 9,
8, 8, 8, 8, 7.
21, 20, 20, 20, 18, 15, 13, 13, H!, 12, 12, 11, 11, 11, 11, 10, 10, 10, 10, 10, 10, 10, 9½, 9, 9 ................... ..
22½, 22, 21, 20, 20, 20, 15, 14½, 13, 12½, 1).l½, 12½, 12½, 12, 11½, 11½, 11½, 11, 11, 10, 8 .•••••• •••••• •••.•••••
20, 20, 20, 14, 13, 12, 12, 11, 11, 10, 10, 10, !J ....................................................... .

1873.

1-3

I

15. 98 I June 7

- - --1

91

118

I

13. 11 I June 9

►
1-3

--

Bl

119

I

14. 87 I June 10

~
1-3

384½

I

12. 82 I June 11

72

.• .•.. , 105½
46½
34

2

I

377½

152

8
4

Lbs.

I Date•

21 \

32
41
70
229
108½

11

Aggre• Aver•
gate.
age.

Lbs.

rn. oo

482½

13. 40

a

UJ.

~

ts:

36

480½

13. 35 I June 12

25

338

13. 52 I June 13

13. 82
13.19
11. 62
17.00
13. 66
12. 71
13. 38
12. 83

t-1

1-4

30

13. 66
11. 66
14. 31
12. 06

123
178
174
77

~

t.".1

14. 40

I ~~: i~: i~: m: }~,/:'.~:'. ~~: ~~,-~~,. ~~,.~~:~~: ::::::..............................................

2
3
6
16
9

Weights.

"'.

=
...

15. 00
14. 75
--1
175
13. 46
12. 91
77½
17,16,13,13,12,12,10,l0,10,10,9 .••.••...••.•••.••.•.••••••••••••••••••••••••••.••••••.••..••. 132
12. 00

22, 21, 15, 14, 12, 10, 10, 10, 9 ..•..•• .. ..•.•.••••.•••••••••••.••••••••• •••••• ••••••
22, 20, 15, 14, 12, 12, 11, 11, 11, 10, 10, 10, 10, 10 ••••••••••••••••••••••
22, 21, 19½, 18½, 12, 12, 11½, 11, 11, 10½, 10, 8, 7 ..••.•••.••
20, 13, 12, 12, 10, 10 .•.•••••••••.•.•.•.•••.•.••.••...••.••••••••••••••.•••••

1()

<1

.;

a5

60
59

14 lla.m ....
A.
9
14 12m .••.•. A.H.W. 14
14 12 m ...•.. J.W.
13
14 6p.m .... J.A.W.
6

16

'bJ)

bJ)
bJ)

Pounds.
p. m •••••. J. W.
p. m ...••. A.H. W.
p. m . . . . . .
A.

a.m ....... J.A.W.
p.m ••.... J.A. W.

2
=
b.O
...
Q;)

Several weights.

1-l-- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

1873.
June 7
7
7

10
10

Daily summary.

Weight of salmon.

-131- 13:-io°I
12. 70
317½
304½
14. 50
171
13. 15
-----

42

I

552

I I
105

1, 406½

I

0

~

13. 14 j June !4

I 13. 39 IJune 16

~

c:.o
~

TAnLE I.-Statement of salmo1i bought alive at Bucksport in 1873-Contfoued.

~

"O

t.:>

0

nto. I

llour.

I

-~
<)

g

0
I-<

8

8
§

,"l

~

17
17
17

18
18
H!

11:3
l!J
19
19

~

]

....

~

Several weights.

0

0

bC

Cl)

l
P-

6 a. in .... J.A.W.
230p. m .• J. w.
3p.m •... Ji.IT. W.
3p.m .•..
.A.

5.30 a. m .. J.A.W.
3p.m .••.
A.
3 p.m .... J. w.
3p.m .... A.ll.W.

4
19

18
24
6

18
12
11

Potmds.

Lbs.

17, 13, 12, 12, 10, 10....... ••. .....•. .•. . • ... . . .. . ... .... •• .. ••..•.••• .••••• .••.••. ••. . .•.•..•.. 74
22, 21, 21, 20, 20, 20, 18, 15, 14, 14, 12, 12, 12, 12, 12, 11, 11, 10 ..... ..... ... .............. ---·· ..•.•••. 277
21, l:J½, 12½, 12t, 12½, 12, 12, 12, 11½, 11, 11, 8........ . •• • • • . . • . . • • . . • • • . • . . . . . • • . . • • • . • • • • • . • • . • • .. 149¼
15, 13, 13, 13, 1:2½, 12, 1:.!, 11, 11, 11, 11, 10................. .. . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . 131½

12. 33
15. 3!)
12. 46
11. 95

19

13, 12 ......................... ....... ... .. . ....... .
21, 20, 15, 13, 12½, 10, 12, 11, 11, 10 ..................... .
22, 13, 12½, 12, 11½, 10½ .................... .
20, 2U, 1-1, 14, rn, 11. ...................... .

12. 50
13. 75
13. 58
15.16

20
20
20

5p.m ..•. A.H.W.
5p.m .••. J. w.
5p.lll .••
A.

9
10
18

15, 13, 12½, 12, 12, 11, 10, 10, 10 ......................... ..................... ..
20, 14, 13~, 13, 12, Ll½, 11, 11, 10, 9 ..... ........ ......... ......... .
18, 14, 12, 12, 12, 12, 12, 12, 11, 11, 11, 11, 11, 10, 10, 10, 10, 9 ................ .

11. 72
12. 50
11. 55

21
21
21
2l
2l

Ga.m ....
7a. m ....
1.30 p. m ..
3p.m .••.
Gp.m ....
Gp.m ....

J.A.W.
A.Il.W.
J.A.W.
A.
A.II.W.
J.W.

6
25
4
21
15
16

20, 18, 14, 14, 12, 12........... .... . . .. • . . . . . . . . . •. . .. . . • •. .... .• . • . . . •. .. • •. . . . . . . . . . . . . .•.••.
21, 20, 18½, 1.3, 15, 14, 14, 13½, 13½, 12½, 12½, 12, 12, 12, 12, 12, 11½, 11½, 11½, 11½, 11½, 11, 11, 10, 10 .••••. . •.
21, 21), 14, 14.................. . ........ ... .............. .. .. ...... • . . • • . • • • • • • • •• • • . . • • • • . . • • .
22, 20, 20, 15, 12, 12, 12, 12, 12, 12, 12, 12, 11, 11, 11, 10, 10, 10, 10, 10, 10 ....•..•..•..•••.•••••.••..••••.
20, 18, 13, 13, 13, 12½, 12, 12, 1:2, H, 11½, 11½, 11½, IL, 10................. • • • . • • . • • . . • • • • . . • • • . . . • . . • .
24, 23, 15½, 14, 13½, 13½, 13, 13, 13, 12½, 12½, 12½, 11½, 11½, 10½, 10½ ... ....••.•••••.•••••••••• -- .••.•••.

90
329
69
266
193
2:24

15. 00
13.16
17. 25
12. 66
12. 87
14. 00

... . A.H.W.
.... J.W.
... .
A.
•... J.A.W.

22
7
14
2

20, 16, 15, 15, 14, 14, 13, 13, 13, 12½, 12, 12, 12, 12, 12, 11½, 11, 11, 11, 10, 10, 10 . ••••.
14, 13,121, 11½, 11, 11, 10 . ...•..•••............••.•...........••....
22, 18, 12, 12, 12, 12, 12, 12, 11, 11, 10, 10, 10, 10 .••....•• , ............. .
20, 13 .••...•......•••.•....•..•• ...

280
83
174
33

12. 72
11. 86
12. 43
16. 50

5n.m .. .. J.A.W.
m ... . A.H.W.

11

~~:IL,:g:11,~~:11,}~:11,}~:11,};:10,}~:10,I~:10.ii; ii; ig,.is,'i2i:i2i: i2i,"12,"i2.-iii,' i2:i2: i2," i2," i2,' i2,' i2; iii; iit," iit; ii; !g~

14. 36
13.16

19, 14 .............................. ·•··•· ....•..••.....••••.•••••...........••••• ·••·•••••·•· 33
18, 18, 15, 14, 13, 12, 12, 12, 11, 11, 11, 11, 10, 10, 10 .•.. .••......•....•••.•••.• ••••• ••••••••.••••.•• . 188

16. 50
12. 53

w.

23

9 a. m
9 a.m
10 a.m
4 p.111

21
24

1L !l.

2~
2·1

lla.m ••••
11 n.m ....

:13

Weights.
f----..,......---1

0 i:l

Lbs.

2
10
6
6

23
23

j .
'o §

19,16,11,10 .. ...••......••...•...•...•......... . ....••.............•••..•••..••••••.••.••••.. 56
14.00
19¼, 15½, 14, 13, 13, 12½, 12½, 12½;12, 12, 11½, 11½, 11½, 11~. 11, 11, 11, 10½, 10 .••• ••• ·-- .............. ·-. 236
12. 42
21, 20, :!O, 18, 1:\ 13, 1~, 12, 12, 11!, 11, ll, 11, ll, 10. JO, 10, 10 ..•... ••••.•••••..••••.•.••••..••..•. ••. 239
13. 28
2-2, 18, 18, 18, 16, 14, 13, 13, 13, 12, 12, hl, 12, 12, 12, 11, 11, 11, 10, 10, 10, 10, 10, 10 .•••.••..••..•.. ; • .••. ~ _ : : ~

n.m ....... J.A.W.
4p.m .••. A.II.W.
4 p. D1 •••• J.
4.30p.m ..
A.

:!1

~

Daily summa:Py.

Agp:regate.

Average.

Lbs.

Lbs.

Dute.

z
<l
- - - - l - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 1 - - - 1<l- - - 1
--,---1---1---

1873.

Juueli

Weight of salmon.

J.W.
A.

37
2
15

• • • · · · • · · • • ·I

I

Total ..... .

11373.

g;
~

0

~

1-3

0

1-,:j

65

841

12. !J4 I June 17

0
0

13. 45 I Jnno 18

rn
rn
H

~
t;.,

,..,
H

47

632

0

ztr:l

~

24

335

13. !l6 I June 19

0

1-,:j

37

438½

11. 85 I June 20

h:j
H

-w
~

ll>~

87

I 1, 111

13. 46 I June21

tl

h:j
H

m
~

43

570

13. 26 I June23

tr:l

~
H

tr:l

r'2
651
650

e66 j 13. 32 I Juno 24

8, li2l1½ - 13. 28

TABLE

II.-Statement of salmon bought alive at Buckspm·t in 1874.

11p.

·5
Q

Date. I

Hour.

I

<I)
~

~

;::l
<I)

.:::i

~

Weight of salmon.

Daily summary.

0

a
....~

ci

~

bl)

Several weights.

C

0

f
1::1)
1::.1)

<1

i2i

- l - - - - l - - -- l - 1- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 1 - -

Jii~\10 1······
...... J. A. W. 6 26,24, 21,25, 14, 13,12½,13, 12½1:.J,....•..............
..... 1:..~~~-~s: .......... .
p. m ...... A.H. "\V.
12,
li, 11,
JO •••••••••••••••••••
f8 ~::: ::::: /°A~V...v. g :g;•.~~·-~~~·-~~~·-~~::::::::::::::·· ······ ············
14

11 , ........... .
11
11

11
11
11

.A..
A.H. W.
J. \V.
J. A. "\V.
.A.. H. "\V.
J. w.

12
12
12

................
................. .
................

13
13
13
13

a.m ..... . .A..H.W.
a.m ...... J.W.
4p.m .... J . .A..W .
7p. m .•.. .A..H.W.
7p.m .... J.W.
7p.m ....
.A..

lJ
13

A.H.W.
J.W.
A.

10
15
2
5
5

13,

22,
2::l,
20,
15,
20,

12,

11½,

11, 10½, 10,

13, 12, 12, 12, 11, 11, 10, 10, !)_ ••••••••••••••••••••••••
20, JS, 13, 12½, bl, 1~, 11½, 11, 11, 11, 11, 11, 10, 10 ...............•...

11 ...........•••.........•.............................•••.•
14, 13, 12½, 11. ...........................................•.......
13, 12½, 12, 10 ..•.•....................................
14 . 23, 18, 15½, 14½, 14½, 14, 13½, 13, 12, 12, 11½, 11½, 11, 10 .•... . ••••••

~ I ~g: if½~rol~!·. ~~:::::::::::::::::::::::::::::::::::: ....................... .

8

17, 14, 14, 12, 12, 12, 11, 9 .....•.••.•...•....

!)

25, 24, 22, 13, 12½, 10½, 10, 10,
19½, 11½, 10½, 10 ..•.........•............
12, 10½--•··· ..............•............
21, 14, 13, 12½, 11, 11, 10, 10 ........•.....•.••..•.•.. ••·•••
24, 2::l, 22, 20, 12½, 11½, 11, 11, 11, 10½, 10, 10 ...... .
22, 21, bl, 12, 11, 10 ................. .

4
2
8
12
6

p.

--17. 25
12. 96
15. 83
18. 00

-122- -12.20
197
31
65½
fi7½
194

13.13
15. 50
13.10
13. 50
13. 86

--85½- -17.10
42

101

14. 00
12. 62

51½
2::?¼
103½
177½
88

12. 87
11. 25
12. 94
)4. 79
H.67

-137- -15.22
-79- -19.75

16

10 123, 22, 15, 14, 1_4, 13, 12, 12, 12, 11. .....••.•..
7 2;:i.·, 24, 23, la!0, 12, 12, 11½ ......................... .
3 23, 12½, 10 ....................••..

16

10.30 a. Ul •.
.A..
11 a.m ... . A.H.W.
11 a.m .... J.W.
6p.m ... . J . .A..W.

17
17
17

11 a.m .... .A..H.W.
11 a.m ..•. J.W.
1~ m .•..•...
.A..

7113, 12, 12, 12, 11½, 11, 10 ...........••..•.... ···•·· .••.•..••• •••••• ••··•·•·· ••...•.••...•.. •··•·· 1 81½
rn 21; 20, 20, 15, 14, 13½, 13, t2ih 12½, 12, 12, 12, 11½....... • • • • • . • • . • • • • • • • • • • • • • • . • • • • • • . • • . . . . • • . . • • . rn2
8 l.!3, 20, 15, 1£, 12, 12, 11, 9 . ... .. . . ..• . . . . . . . .• . ••. • . . . • • . . • • . . . • .•..••......•.. •.. . . . . .. . .. . .. . . . 116

2-l,21,20,14.~---·············································································
20, 16, 15, 15, 14, 13, 13, 12½, 12, 12, 12, 12, 11, 10½, 10 ................•...•.....................
198
1:.l, 12½, 12, 11½, 11, 10~ ...•••.......•...•.
70½
22, 15, 14, rn, 11½, 11. ................. .
85¼

25, 21, 20, 15, 12½, 12½, 10 ..•..•................•

<I)

<1

103½
181-½
95
36

4
15
6
6

7

c:<!

Lbs.

5 a.m .... J.A.W.
9.40 a. Ill •. A.H.W.
9.40 a. m .. J.W.
JO.IO a.m ..
A.

Hi

1::1)

~

Lbs.

15
15
15
15
16

ci

148 .1
127½
45½
116

~a:,

Weights.

•

.._..;::,

co

oa

z

Aggregate.

-Lbs.

J

10::1½

312½

Aver-

Date.

age.

-1Lbs.
1874.
17. 25 June 9

I

14. 20 I June 10

1-3
p:1
t_1j

>
t--3
~

51

13. 27 I June 11 ·

77

z>t--3

1-4

Q

16

14. 28 I June 12

228½

U).

CJ;,,

t"'

a::

0

~

41

580

14. 15 I June 13

31

433

13. 97 ; June 15

27

437

16~ 19 I June lG

28

389½

13. 20
11. 75
14. 25
14. 80
18. 21
15. 17
16. 57
11. 64
14. 77

14. 50

I

13. 91 I June 17

~

~

~

TABLE

II.-Stateme11t of salmon bought alire at Bucksport in 1674-Continued.
Daily summary.

W eight of salmon.

r.-

•Q)

'-'

ate.

liour.

g
c:
~
~

f::

..::

8
g

1e
1

eW
b.O

-<1

Pounds.

1871.

12.30
p. m.
A. W.
1 p. w
....· 1A.H.
1 p. m . . . . J. W.
8.30 p . m .. J. a . ,Y.
8.30 }). lll..
R. A .

112
17
13
4

1

dl:O

~

1:1)

-.

~
____ ,____
,_

18
113

I ~•

S0<•"" wo,gh<,.

0o

.::l

Juno ld

~

~

c:,

-d
C)

,

A.

20

i~18

2-2
2-2

22

1123.30m p..•....
, J . .A.. W.
m.. A. U. W.
3.30 p. m..

J. W.

A. II. IV.
J. w.
23 , ••• •••.••••.
.A..
2.1
23

8
7

1!7, 22, 21, 16, 14, 13½, 1:.1, 11....... ••• . • . • • • • . • • •. . • • . . • • • . • •• • • • . . . . . . . • • . • . . . • • • . . . . . • . . . . . . . . . 137¼
23, 21, 15, 14 ½, 12½, 11 , 10..................................... •• • • • • . • • . • • • . • • . . • . . . . . • • . • • . . . . 107

6
5
2

rn½, 12½, 11, 10, 10, 9.
12½, 12, 12, 12, 11. ..• . •.....•....
25, 13 .•• ......••..

4
5
8

20, 13, 10, 9 . .......••••
18, 16, 14¼, 14½, 13 . .. . ....•.. ......
19, 15, 14, 14, 13, 13, 12, 11. ...•.••••••...•

24 ...••.•••• . . J. A. W.
25
7 a. m . . . . A. lI. W.
25
7 n. m . . . J. W.
25
2 p. m . . . . J. A. W.

4
9
7
3

26

26

9 a. m . . . .
A.
3p.m .•.. J. A. W.

10
5

27
27

9 a. m .•.. .A.. IT. W.
9 a i l l . . . . J. W.

12
6

29
20
29
29

7n.m •••• J . .A . W .
!l.:10 a. m..
A.
!l.30 a. m .. A. lI. W.
9.30 a. ill.. J. \V.

,v.

30 10 a. m ... . .A.. lI.
30 1oa.1u .... J.\V.

4
9

12
9

16. 58
15. 23
17. 19
15. 29
10. 83
11. 90
19. 00

65
59½
38

13. 00 .
15. 20
13. 87

52
76
111

14. 00
14. 66
15. 71
18. 33

56
132
110
55
121
81-½
15, 14, 13, 13, 12, 12, 12, 12, 12, 11, 11, 9 . ..... .
22, 13½, l:.!, 11½, 11½, 10 . .....•••••.•••..

········•·I 146

80½

12½,12½,12,10 ....... ..•.. .... ...•....
~0, 15, 14, 13½ , 12½, 12, 12, 11, 10 .. •.....•.. .. ..
20, 16, 15, 13, 13, 13, 12½, 12, 11, 11, 10, 10 ...••••.••...
23, 13, 13, 12½, 12½, 12½, 12, 11½, 11. .••• .•

411!1, 16, 16, 12 ...... ... .
5 15½, 14,13½,1~½,llt·············

,.q

14. 58
14. 94
14. 60
16. 25
18. 00

W. 16127,
24, 1-1, 12½, 12, 10 ... -······-·-····· .....•..••........•.....•...........•......•..•.. ······· ·1 99½
13 2.J., 22, 21. , 20, 18, 14, 111½, 12, 12, 11½, 11, IO, 10 . ........................................ . .......... . 198

20 •·--··· ···-·· J. A.
.A. II. W.
20
J . \V.
20

7),

A"""·I

'o §
0•

a

, :,-;

gate.

Amag13,

Lbs.

Lbs.

0 ...

,

Lbs.

Lbs .

18 . .....••. · • ·• · · .•.....••....•••.......•.......... ••·••· ·••••• ·••••• .•.. •• --·· .. ·--- .• ...•..

.

I Date.

I 12.
10
16. 30
I

-~~_I~~

~

1-3
0

~

~
47 I

703

14. 95 I June 18

~

H

00
00
H

0
542

15. 94 I June 20

13 I

1G2-½

12. 50 I June 22

171
4

239
56

14. 0li June 23
14. 00 June24

19 I

297

15. 63 I June 25

34 I

zt_,,j
~

0

~
~

I

H

00

~

~
~

"zj

15

2oet

13. 90 I June 26

18

226i

12. 58 I June 27

12.17
1::1. 42

I 15. 75

1874.

"ti
0

Q

11. 75
13. 33
l:l. 04
13. 44
63

~
t_,,j

Weights.

cs5

___ ___ ___ ,___ ,___
O
r.,

23, 21, 20, 19, 13~, II!½, 12, 12, 11, 11, 11, 9 . .• •............•• . ·••••• .••...•...•.••••.•.•..• ·.• .. . • • 175
2-l, 2 1, 23, 20, 15, 14, 13, l:J, 13, 13, 1~½, 12½, 12, 12, 12, 11, 10 ..••• ••.••••• •••••••..••• . ••• ••••.•••.•• . 254
1

~~: i~: ig; i~'. ~~·. ~~~~ ~~·. ~~: ~~·.~~~: ~~: ~ ~: ~~::: :.- ::.· .- ::::::::::::::::::::::::::::::::::::::::::::

~

H

00

~

t_,,j
~

H

tr.l

rri
34

444i

13. 07 I June 29

130

14. 44 I Juno 30

,July

ll a .m ··· 1
A.
!la.Ill ... . ..l.H.,v.

1l a.lll ...
5p. lll . . .
e,,
[:~

lzj

2 1 11.:{0a.m ..
3 l:!m ..... .
3 12m ..... .

3
4

J. W.
J. A. w.

l

A.
A.
J,W.

Um ...... A.II.W.
1

8

I

119, 16, 15,

lJ, 1:0,

i ~t~rfff~~r~~;:. ;~~~~: ~ ::: ::: :::::: ::::: ::::::::::::: ::: :::: :::::::::: ::: :::::::::::::: igt
l

6 , . . •. . ••··•• ·

6

.J.A. W.
A.II. W .
,J.W.

77
84~

3 p. ru . . . . J. A. w.
4p. m. .. .
A.

8 , ... . ..... .. . A.H.W.
8
.J. w.

J.W.
10 I······ ... • ..
10
A .H.W.
10
A.
14

I · · · · · • . . . ••.

14

15 1······ ·--···
15

J.A.W.
A.H.W.
J.W.
.A.

I

123
91

13. G6
11. 37

44

14. u6
14. co
12. GO

• •• I

3 1.20, 13, 11 . .....•.•• •...•• ..... .......... ...•...•...•......• ..•....... .. ~ .........••.••.•... .. · 1

3;,9½
EO

14. 38
16. 00

.Jul., 1
,July 2

31

399~

12. E9

Jol y 3

10

161½

16.15

July 4

14

165½

11. 82 J.nly

15. 40
Hi. 90

~ I i} iZ½~M~1}\i\6:: }i½: io:::::: :: :::::::::::: ::::::::: :::::::::: ·:: :: :::-·

l
6

5

12. 72
13. 43

!l H: !~~~tt~~~il:tb~f6:::::::::::::::::::::: ::: ::::: ::: :: ::::::::::::::: ::::: :::: :: ::::::::: :::
! ~: ::t;:\:;:t12: ::: i'·::!·:i:::::::::::: •: •::::::::::::::::::::::::::::::::::::•: •:••:::·I 'l!i
691

25

1:!.12

10. co
12. (j(j
11. 58

20
76

m ...
771 3
3 p.
p. m
__ . .· 1.A.J.II.
W.w. I 10l
7
7

rn. oo

· 5 123,20,14, 12,11. .............................................................................. 50
8 lS,l:?~,1:!,12,ll,11,10] , 10 ....... ............... ................................... .......... . 97
9 22, 13t, l:!½,l:!!. 12,ll }, ll ½, 11,8 . ........................................... . .................. 11~½
14 19,W,15,H,l:.U,13,l::l,13,13,12k,12,12,11,1L ................................................. l 8tl

i:: ::::::I Aj~v~- I ~ I ~} ~i: i1: i~½;~~:: ·. ·. ·.::::::::::::::·.::::::::: ···············

G

1::1.!30
14. 50
16. 83
11. 50

l::.!, 11, 10 ..... ............. · ..... . · · · · · · ·. • · · · · · · · · · · · · · · · · · · · · · · · · • · • • · · · · · · · 1108

1-3

14. 00

IJ:l

13. 30

12. 50
11. 75

i i~: g½~ ii~ioi:io: :::::::::::::::::::::::.:::::::::::::::::::::::::::::::::::::::::::::::::::: ~~
15. 75
; Ii~: }i: }1~·.~~!::::::::::::::::::::::::::::::::__
48
16. 00
~ I f~;iU~:ii;ii,-io;io:io:9::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::1 ~it I ig~

t_,j

>

lP

230

12. 78 I July

17

214

12. 59 I Jul_y 8

1-3
t"'

163

13. 58

I July

10

111

15. E6

I ,July

14

12

148½

12. 37 I July 15

12

157~

13. 12 I July 18

69½

11. 58 I July 21

12

(i3

18 , ..... · ..... . .A.H.W.
18
J. w.
18
A.

iIm~?~~~t~~~~\::: :~: :::::: :::::.::~:::::::: : ::::...

G7
49

4H

13. 40
12. 2::,
13. 83

21, .......... . A.H.W.
21
J.W.

5 1 13, 12, 12, ll, 11. ........ : ..... .. ... .
1 10} ..••..... ........... .

59
10½

11. 80
10. 50

. T otal ........................ . ...... . .... .

z>

1-3

601

8, 4:19½

8

m

>
t"'
~

0

~

14. 03

~

~

-l

498
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TABLE

III.--Statement of salmon examined and eggs obtained in October, November, and
December, 18n.
Salmon caught.
Date.
ai

Q)

ce
~

112
o;,

oil

El
Q)

R

Condition of females.

~.
p

~.

Q)'t;l

Cl)

3
0

E-1

.sA

Eggs obtained.

Cl)

A

~

-+al

A
c,;,
A
00

Q)

Approximate
number.

,.. A

s

o:S''"'
-+-'

~c;s

-- ---- -- --

1873.
Lbs. oz.
4
5
9 . . . . . . . . . . . . . . . • • . . . . . . . . . . . . . . . . . . .. . ......... .
21. ...... ·••······. ... .•....
4
8
12 ..... ....... ·· ··· ............................. ..
27 ................................ ··•··· .•.•..
8
5
13
4 14
41,000
28. . . . . . . . . . . • • • • • . • • .. • . . . .
1
4
5
4
4
17 0
45, 300
29.... ...... ..•••. .... .....•
1
3
4
3
3
9 3
27,000
30..........................
5
9
14
9
9
35 2
101,500

Oct. 20. . . • • . . • . . . • . . • . . . • . . . . . • .

L: ::::::::::::::::::::::

Nov. 3
L1~
2~
~
1~
2~
3...... . . . . . . • • . • . . . . . . . . . .
3
8
11
8
8
4. • • • • • • • • • • .. .. • . • • .. .. • . •
0
8
8
8
8
5..........................
0
7
7
7
7
6 ..........................
1
8
9
8
8
7. . . . . . . . . • . . . . • .. . . . . . . . . .
4
5
9
2
2
8. .. . . . • . . . . . . . . . . . • . . . . . ..
28
64
92
65
2
67
9...... ....................
)!
5
7
10..........................
1
8
9 .••• •..•. ii ..... i .... i2·
11..........................
1
10
11
8
8
12..... .. . . .. .•. . . . . . . . .. . . .
4
21
25
19
2
21
36
34
70
27
4
31
13 ..•.. · ...•••. .• .. . ........
14 . ... - . . ••. .... .. .•. .......
9
14
14
3
17
15. .. . . . . . . . . .. .. . . . . . . • . ...
6
7
4
1
5
17. .. . . . . . . . . . . . . . . . . . ... . . . . .. . . . . .. . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . .
18 ...... -• -. . . . . . .. . . . . . . . . .
5
7
12
5
2
7
10.... .. .. . . . . . . . . . . . .. . . . . .
10
o
19
2
2
20 ............ - - . . . . . . . • . • . •
1
4
5
10
10
22 ...... -. . . . . . . . .. . . . . . . . . .
2
2
4
1
1
25 . ........... - .. - . .........
2
2
4
1
2
3
26 .. · · · · -... • ....... - . . . . . . .
1
5
6
2
2
Dec. 3. . . . . • . . . . . . . .. . . . . . . . . . . .
0
2
2
1
2
3
4 .• -• • • • • • • • •• • • • . . • . . • . • . • . • • • . • . . . • . . . • • • . . . . • • .. .. . . • . . • . • • . . • • • • •

Sums ......................

143

f

279

422

2-19

1!)

27i

~~ ~

~1: :~i

1
80, 600
84, 200
56, 700
74,800
16, 500
60:l, 300
... 43"3 .. ·······iie,"900.
23 14
71,400
58 2
158,000
85 7,\243,200
39 14½
109,000
13 6
37,800
2
400
17 7
46, 000
s rn
24, 100
24 O½
70, 000
2 0
5, 300
3 2
9,500
10 3½
28, 000
3 J3
10, 600
1½
234
2fl l o½
30 8½
19 5
2513½
5 13
214 O½

8;20 15½

2,321,934

THE ATLANTIC SALMON.
TABLE

IV.-Statement of salmon exarnined and eggs obtained in October, November, and
December, 1874.
Salmon caught.
Date.

i
3
""'

1874.
Oct. 31 .............•..........

Nov. 2 ....................... .
3 ··••·•·••· .•••..•..••.•.
4 .........•........ ······

5 ·•••••··•·•• .••.•• •••••·

6 .••••••• . •••••••••.•.•..
7 ·•••••·•••••••••••···••·
9 ••·•·· .•...••. ·•• ·••• •··
10 ············ ·••··· ..... .
11 ...... . ........... ..••. .
12 ..•........• ······ .•....
13 ·················· ······
14 ................... ... . .
15 ....................... .
16 ············ ....• • ···•··
17 .................. . .... .
18 ······ ······ ...... ······
19 ...... ······ ...... ······
20 ................... . ... .
21 ····· • .•...•..........•.
22 ••••••.••••••••••• ••••••
23 ············ ..... ...... .
25 ····•· ······ ·····•······
28 ·········•·· ........... .
Dec. 1 ............ . .......... .

~

ai
Q.)

.

Q;)S:::,

<l)

~

Eggs obtained.

Condition of females.

Approximate
nuIUber.

Q.)

,....s:i

""ct> .C<l'"'
., s
"" ~<'1
P<
E-,
w
~
---- -- ---8

3

80
51
18
42
12
12
~H
21
12
17
16
11
1

124
88
26
74
19

ct>
~

0

-~
.:l
p

<l)

P<

Lbs. oz.
44
37
8
32
7
4
11

8
10

10
1
1
0
1
1
0
0
1
0
0
2
0

0
0
0

3
1

2
4
3
2
1
1
1
1

28
9
1

16

42
29
22
27
17
12
1
1
1
3
1

52
42
17
42
12
12
31
21
12
16
15
11
1
3

1

4:.l

157
121:!
64
122
145
47
110
87

6
3

4
8½
1½
11
3
13

431,700
342,000
170,000
351,000
375,000
126,000
282,000
228,000
150,000
189,300

12
12
31
21
12
55 O½
17
(i6 2-4
21 7
16
59,000
:a 9
11
196,000
1 ......................... .
15 2
38,000
3
1 . ........................ .

3
4
3
4

2
4
3
2

2
4
3
2

10 1

24,500

1
1
1

·1

1

1
1

26

1

l

60, 500
9, uoo
i, 000

4

3 14
2 10

1

2 .•.....•••••.•.•••.••••.

1 ..... .

8 .•.•.•.•.•.•...•. •.••• •.

Sums .......... . ......... ~

80
51
18

4 6l

2 0

34:31~-;;

303 --2-

3431 1, 147 10½ /

12,000
5,500
3,056,500

.

TABLE

V.-,Stateme1il of measurement of salmon in October, .iY01:embe-1·, a11d Decembe,·, l t,i3.
I

Measurement of males.

I
Datt'.

~]
a
::l

,;

~
&:
ti)
<1

0

~.c

0)
;,-

4

;

t;

Q
~

(l)

1

;::::

t.o
I:;£

;fl

..=I

t;,-

>-<

<1

<j

§
H

cf;

<.,

~,t

Weight before spawning, in
pounds.*

C<l

u

a

<IS

-~

Measure111e11t of fewales.

,,,

Lc1,gth in iuclles.

Weight in pounds.
ci
~

,d
~:-'

1 ~aa

(!)

u

0

::,

w.

~

..=I

vi
0
0

s
d

~r
@J
tJ)

(l)
b.11

~
:;..

<11

<11

8
:2
66
12
8
2l
3l

63. 3
35. 7
134. 1
2.'i7. 1
110. 5
9tl.l
106.5
7:.!. 9
97. 0
2 1.3
*898. 5
119. 7
89.9
2J8. l
3GO. 0

17

174. 8

5

6 l. 9

12. 66
ll. 97
12. l !J
l:.!. 8l
13. Hl
10. 90
ll.fi8
10.41
12. l:.!
10. ti5
*13. ul
9. 9'7
ll. 24
11. 3,1
11. 6l
JO. ~8
12. :l8

11e i
'U
~

~

17. 7

9. 4
8. 2
9.
8. 7
10. 5
8. 9
t'. 6
8.9
8. 8
10.6
p .2
+5. 9
8.9
p. 9

Weight afte, spawning, in
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~
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0
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~

0

t-.7:j

ct.

167;3.
~$.... . . . . . . . . . .

:!:1. .••.. . .. •. . .•
:JO...............
3l...............

1
1
-l

2l
Kov. 1.. .. . . . . . . . . . .
6
3............ .. .
5
4. .. ... ......... . .... .

15¼
13. 25
15¼
15¼
39
6}
6. 50
6}
(i½
3l½
5:.!
U.
20½
!J
1:k½
2t:7
13. 67
21½
lO
71ti
77
l:.!. 8J
15
10½
199
50!
10. 10
12
l:l
lli0
. .. .. .. . .. ..... . .. .... . .. . . . . .......

39.
39
39
31. 5
31½
31½
34. ti
40½
31
34. 1
3!J½
31
3J. :.l
:l~½
:l:.!
3:l.
33½
29½
. .... . .. .... ......

5............... . .... . . ... .. . .. . ..... ...... ...... ....... . ..... . . ..... ......
6 ......... . . - . .
7..............
~.... .. . . . .... ..
10. - - . ·. - . .. .•. .
11. ....... .. ... .
J~ . • • · · ••• •• • • •

13 ... ·-·-. ·. - .
1-l. · -· · ···- .. . .

1
2
27
4
1
4
30

10½
21½
3lti½
47
9½
38!
380½

10. 50
lU.i5
11. 72
11. 75
9.5
9. ti:!
12. (j(j

10½
ll t
2J
!20
9½
ll
2lk

10½
10
8
8
9½
8
8

33
6.J½
88J½
133
32
1~7½
997k

33.
3:.!.2
:.12.
3J. 2
3~.
3 1. 9
33. 2

33

33
31
22½
:10
32
JO½
29½

n½

3\J½
40
32
31
40½

.. .... . - . . . . . . - . .......... . . .. . . . . . - . . . . . .. . . .. . . . . . . ... . ..
1
12½
l:?. 5
12½
12½
33½ 33. 5
33½
33½

5
3
1l
20
8
!J

9

7

ltl.!i

19. 4
19. 2
21. -l

17. 2
17.4
11.9
19. 4
10.7
22. 2
14. 8
17. 8
l\J. 1
12. 6

rn. G

p. ;i
:j:8.1

01 n.; rn:9. 5l g½
:~0.........
i::::::::::. ·:::
::::::
.::.::::
::::::::
::::::
::::::
::::::::
::::::
::::::
::::::
i
~3:t
it:
... .. .. .. ..... . . . ...... . . ..•. . .... . . . ...... . ...... . .... . .•..
10
111.5
11.15
9.
87½
15 · - · · · · · · · · . - .

21. 4

14.7½
::!6½
9!J
198~
87,l;
75½
72½
54
7;!
15½
6R4½
88
66
180
274½
142
48½

Sums.........

108

1, 3~J~

U 26

23

j

6}

1

~:~~

l 3½
14
14½
14~
16
1:l½
12~

S½
15
8

16½

10}
13½
14½
14
10
15½

1i½

7
6
6½
7½
9
6½
6½
7
6½
7½
6½
5
6½
6
6
7

7

~½

162
!:8
358
6-i6½
260
283
28:2!
2 15½
257½
6l½
2, 145½
366
2534
672
969½
5 14½
160½

32. 4
3:2. 7
3:.!. 5
3:.!. 3
32. 5
3 1. 4
31.4
ao.8
3:2. 2
30.7
3:1. 5
30. 5
3 l.7
32. 0
3l. 3
30. 3
32. 1

35½ 2rl!
:n 29½
38 30
:.!!)
37 2P}
36 :29,\36 2U½
3:2½ 29
:JS 29½
31½ 30
38 29
3:l½ 21=½
37 29½
37 29½
36½ 28
32 2!)
37 28:\-

,!7~

2~~½ ~n ~;½
318
31.8 37

~~

: / I )I :: ! ih 1h! :!! !h j 1b ,!! ,it J !H 11: i :
p4.9

Dec.J)~~)~)::;:::· ·~ ~~~::·1 : : :l)

9. 50
8. b3
9.
9. 92
10. !J l
8. 39
8.72
1.11
9. 12
7. 75
10. 37
7. 33
8.25
8. 57
8. 85
8. 35
P. 70

3, 578½ i33.13

40t

I

28½

2i0 3,262.9

*12. 08

22. 2

:j:5. 9 12, 495¼

8.75

t9. :H

13

I 16}

7

5

R, 608

31. 88 3il

2B

28

,. On }: o,·en,bc r 8, :u11\ 011 nearly t·very ,lay from that tbte to tho close of the seaso n, there were among the femal es examined some tb ftt had dropped a portion. o.f their egg,i.
iuclmled in the measuromenls, a11tl of cou r se some \\·hat r edn co th e aggregate antl aver age weight lwfOl'e s pawning for those dates and in the summary. Tho figur"es
fot· all datl's prcdu11s to NovemlJer 8 n'prcscnt tho tru e gross ·weichts for that period, au<1 their n,verage i s fonnll to b e 12.14.
t Tlw li~nn·s µiYP11 a,i ' 1 \V ci ~ht alter spawning" represent, the weight imm cdiatel_y after th<' -first or main s pawning. A V0"Y small quantity, a,craging not far from ] t
01111<·•·11 ur <'!~l!R, l'l'lllain1·11 in thl' ov;:iriPS of t•ach Jernah•, t o lie takcu out at a subsPqnent manipuh1tion . Stri ct accuracy reqnfres, th e r e f'oro, tlrnt an allowance sl.lc,nld l>o rnac1e
on t],i s :11•,•111111r. ' l'l1p tot nl Wl'i ght of thc,:;o r , si,lu,il eg~,i d,11·i11!! till' season wa-s about ao p otuuls, which indic,LLe.; ,L 1·eu1,;.ctioa of a.l>ottt l:.! thuusa,nuths on all tho :fig ures in tho
1•1111111111 11111 wt•i~ht r11'1t•r ><Jlll\\ n ing. 'l hiH 1tiY111 11s n g1•111'r.tl a,·crn_!i;e of !l.1:1 po11ntl s instoa d ol 9.2-1 ponud:,.
.
l' l h11 l'i,111111<·11 th, :>< 1ua1kP1l hat11lrnp1w1I pa1 t ul tlu·ir t•i,:-~H, :n1tl tiw l1~111·t'S gi,·1111 1ll't' tht1t·l'l'o r o Jt-,.,, thn11 thrir tr11t1 gross wc1~h(fl.
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bl)

44

:n
5
32
4
4
11
8
8
10
1

3
1
2

582½
501
50½
372
42¼
51½
121½
100
75A

HM½
11
30
6
29½

13. 24
13. 54
10. 10
11. fo!
10. (j2
12. 87
11. 05
12. ;;o
9. 44
10. 45
11.

26½
22
12½
24
12½
22
1i3
21

11

11

10.
6.

ll½
6
19

6

14. 75

11

11½

9
9-½
9

9
9~

9½
8!}
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7½
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l::.C

t::

Q.)

p

~
Q.)
b(

A

0

<i

--

H
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3!!5½
33

32. 5
32. 9
31. 9
;32 6
3·)
33. 2
32. 3
33. 8
31. 7
3i!. 3
33.

41
40
:H
41
35
39
38
40
33
3:1½
33

98½
29½
71½

32. 8
29. 5
35. 7

34
2\J½

<i
--- --- -- -- --IJ=1

i

1, 428½
1, 2l6
159½
1,042
h!8
13.l
355}
270¼
25:1£

·- - ····· ........

:rn

\Yeiglit before spawning, in
pounus.*

a,
<,;

Length in inches.

Weigbt in pounds.

p~

1874.
Out. 31. .. ...... ......
No,. 2 ... . ..........
3 .. ••..••..••••.
4 .. .... .. ...... .
5 ...............
6 ...............
7 . .... ......... .
9 . ..............
10 .... . . .........
11 ..... . .........
li! .. .•...........
13 ...... ........ .
17 ......... .••.. .
20 ..••...........
23 .............. .
25 .. ...... ·······
28 .. ............ .
D ec. 2 . ... ... .... .. . .

Measurement of females.

J\1easnrement of males.
rn
c,:

Date.

VI.-Slateme11t of the measu.rcnient of salmon -in October, N01:ember, and Deoembel', 1874.
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...ell
Q.)
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il:J;
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~
Q.)

b.O

Q.)
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679. 2
575. 4
1\J!:J. 4
477. 5
527. 1
167. l
401. 7
297. 6
207. 5
*241. 6
80. 9
285. 8
4
49.
118.7
lo. 4
15. 1
17. I.I

13. 06
13. 70
11.7:l
11. 37
13.18
13. 92
12. U6
14. 17
11. 53
*12. 71
16.18
J:3.Gl
10. 48
12. 50
11. 87
16. 40
15. lU
17. 90

21. 7
23. 9
20. 3
21. 4
22. 3
22. 1
22. 5
23. 9
19. 7
21. 5
21. 2

525
449,
14G½
355
:392
12:3}
29i½
216½
15J~

13. 5
1;;. 6
16. 4
15. 1
17. 9

!J. 1
9. 6
8. 4
7. 4
7. 4
9. 9
8. 4
9. 1
8. 2
8. 7
9. 9
G. 6
7. 7
9. 4
7. 3
}(i_ 4
15. l
17. 9

3~.1-.
39f
92~
12~
14
1:3½

10. 09
10. 66
8. (j2
8. 45
9. 80
10. 29
9. 40
10. 31
8. 47
9. 53
11. 90
9. ~JO
7. 70
9. 87
9. 25
12. 50
12. 50
13. 50

342 -l, 409. 3

12. 89

~3. 9

6. 6

t3, 309

t9. 67

U1

29
29½
31
30½
30
31
30½
31

:n~

30½
3J
32
29¼
32~·

·----- ·----41½
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~
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c<l

Cl,)

z
<i
<1
- - - - - - - - - - - - - - -- - - - - - ..C1

52
42
17

4't
40
I:!

31
21
18
19
5
21
5
4
10
1

l
1

26½

t.O

v\Teight after spawniug, in
pounds.

29

51.

;W.6

H.2

-------

lilO½
59½
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IJ=1

16
18

15½
15½
15}
l Gi;
16½
18
14½
15½
15½
l;j

9
13½
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1:2i·

~
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~
QJJ
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~
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l::.C
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Q.)

l::JJ
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13~

1, 648½
1, 33(i
538
1, :ioo
1, 309½
39u½
998
(i84
57:1¼
611½
174
691
154½
B0a
3:13
38
36
37

31. 7
31. 8
31. 6
30. !:J
:.,;·~- 7
32. 5
32. 2
3~. 6
31. 8
31. 6
34. 8
::!:!. 9
3U. 9
32. 6
32. 3
38.
36.
37.

5

LO, 972~

32, 1

1
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A
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<q
H
~
<1
- - --- - - --

7

7t
6
5½

5½
H

6
7
6
6½
7
5
G½

7½
6
12¼

12\
I.I½ 11,j

---18

Length in inches.

t-3

~

3g
37
37½
37
38
:39

t_'rj

¼

½

38
3tl
38
::18
38
38

3-2½
3i
37
l:8

35
37

l>
~
~

P>!Z
t-3
H

a
w.

P>~

~
0

~

38

•· On NoYembcr JI, ancl on nea!'ly every clay from that elate to t.J..rn close of the season, there were among the females examiued some that bacl dropped a portion of their
eggs; these are included in tlrn measureruent, antl of course somewhat reduce the aggregate and average'' weight before spawning" for those dates and in the summary. Tho
figures for all elates previous to November 11 represent the true gross weights for that period, anu their average is fouucl to be 12.85 pounds.
t The weight of spawn taken from these fish after this weighing was, for the whole season, 40 pounds 8½ ounces. Deducting this, we have, for the correcteu average weight
after spawning, 9.56 pounds instead of 9.67 pounds.
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T.\.ULI!: \'Il.-S/ai.:mull of lwl1.;/ti11g a1ul 1li1dributio11 of Pwob1Scot salmon, winie1· and t'jJl'i,1g of 1674.
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'¢ §
5-ci

Nnmber of eggs rcccfrcd.

<::l

~~,:)

Place of hntchillg.

Stato.

------1

Iu cbnrge of
batching.

CJ2~

I

.0

AJlottecl .From
l>y United
other I Total.
States.
SOIIICCS,

1-------1----1----1

t:12

,vaters stocked .

z~ ~-~
..-.'O

Tributaries in which
young salmon wcro
placed.

Locality.

.c~

s"'
I'S

z

I

(Baskahegau RiYer . . . Eaton and Danforth .. .

Maine .........

I Bucksport .... I C. G. Atkins
Sebec Lake . . .
Dobsis Stream
Pembroke .....
Waldoborougb

...

I

50, 000
11 ,000
10,000
F. M. EYerleth .... .. ..... .

98,300
98,600
211,500

98,600
261,500

36,000

161,000

150,000

li8, 500

278,500

270,000

142, 775

217,775

180,000

--- - - - .

Charle-stow 11, I L. Stone ........ . , 125,000
N.ll.
Massachusetts. . Winchester. . . E . .A. Brackett . . 100, 000
1

Rhode Island .. . I Ponaganset .. · I J. H. Barden ... -I

75,000

Conncctkut .... . I Westport ..... I E . M. Lees ...... I 175,000

I

I

~

45,000 ...... do_ ............ ..
22,000 Saint Croix River . ....
8,613 Penmaquan River ....
5 M~domakRive~······
76,000 'I. Sarnt George River..
. R'
~ 95,832 .A. n d roscoggrn
,1 ver. .
250,000 Connecticut River ....

1-l, 000

50,000

181,000

PassaclnmkeagRiver. Passadumkeng ....... .
Stream ............................. .
ISalmon
1G5, 000 I Penobscot River ..... - I< Sehoois Stream . • . . . . 5 Whitney Ridge . , ... .
............ .
Il Pleasant RiYer ....... { Ilowland
Milo · · ·: · /. · · · · · · · · ·
Brownville .......... .

50, 000
25,000
10,000
98,300

II. L. Leonard .. · 1

G. L. F. Ball....
J. X. Whitman.

Dixiiold ....... II. 0. Stanley ... .
New IIampshire I ~,Ieredith .... . I W.W. Fletcher .
Vermont ...... ·

lill, 000 , .•.••• ... .

180,000

355,000

318,000

5 Pi~cataqnis River ... . Dover ...... ........ .. .

'I. Slup Pond Stream .......................... .

Dobsis Stream ...... ...... ... ............ .... .
Penmaquan Lake ..... Charlotte .... ...... .
........................ Waldol,orough .. ..... .
. . . . . . . .. . .. . ... .. . . . . . . Warren .............. .
5 Swift River . . . . .. . . . Dixfield ............. _.
{ Self...... . . . . . . . . . . . . . ..... do .. _..... _..... .
Heaclwat('rs. ....... .. In New Hampshire .. .
( White River ......... Royalton, Vt ......... .
Lamoi\le River.·-· ... Georgia, Vt .......... .
...... do
····• lJo_g River ........... Northfield, Vt ....... .
Self........... .. ..... Charlestown, N. H ... .
.. Headwaters and trib- In New Hampshire .. .
...... do ..
utaries.
Blarkstone Rfrer .... Slatersville Branch ... 14 places ..•. •....... ,.
15Paucatnck River .......
_... ······_······_ ...... 18 places ............. .
!
( Pawtuxet.......... .. . . . . . . . . . . . . . . . . . . . . . . . . 28 places ............. .
.
5 Wheelock, Vt ...... .
( Passumpsic
tributa•
Concord, Vt ......... .
Barnet,, Vt ........... .
Mcindoe's Falls ..... .
Connecticut River .... <

1

I ::~~~~·:::::: ::::::: :::
Il ~~~;~~
:;t~~~~: ~ ~ ~ ~:: ~ ~
Qnobaug River ......

.N ew ,Tcrs<'y • ...

I Bloomsbnry. .. I Dr. J'. Il. Slack .. I

200,000 , ..••• .. ....

200,000

168,000

1,g
t~

f~:!.;::r;~~:e~ ~ ~ ~ ~ ~~1 {.~~.~~~~~~~~~::

c

~ N~~b;1~y:v·t· : : : :: : : .
Bradford, Vt ......... .
Rockingham ........ .
Palmer, Mass . ...... .

:::::: : : : :: :: :::::: : :::

1i;ack~usack River ............................................ • • • • • • •

l 1 assmc .......................•••.............................•......

50,000
10,000
2'.>, 000
26,000
25,000
15,000
15,000
25,000
20,000
22,000
8, Gl3
38,000
38,000
30,000
65,832
250,000
15,000
70,000
60,000
5,000
270,000
12,000
45,000
1::23, 000
20,000
10,000
60,000
50,000
5-0, 000
50,000
8,000
10,000
CO, COO
12,000
65,000
31,000
10,000
50,000

~
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Pennsylvania._ .1 hlaristttL __ ... 1 J.P. Creveling ..

Michigan ... ·-- ·1 Pokagon--····I G.H.Jercm ...

150,COO I•-·····-··

153,000

32,000

150,000

185, oco

13- 000
1

'

( Delaware River ...•.. Bushkill Creek ........ , Nortb~mpton County.
{Swatara Creek....... Daupbrn County.··- . .
.
Chiques • S al u n g a .. _... ___ .. __ ....... . .. .
") Susquehanna lhver ..
Creek.

I

IJ

(l

g~::~: ::: ::: ::: ::::: :::::::::::: :::·.
igg(li1g:;
··-·········-··-····-·
l

Kensington,111. ...... .
Calumet River....... ··· ················-· · Wildwood·-··········
...... ···- .. ·-·· ·-···· South Lawn ......... .
Gun Lake ............ Barry County ........ .
. ..... .... __ ·-·· ...... Metcalf Lake ..•...... Calhoun County .... .
Manistee River ... _. . Pine River .. ___ .... _. .................. _..... .
164, 000 I·l' Boardman River..... Salmon Creek .. _... _.... __ .._. _..... _... _..... .
Muskegon River..... Higgins Lake......... Roscommon County ..
Saint Mary's River .............. ·-·- .......... _...... ·-· ...... ·--- ..
D~amond Lake .. ... - . Cass County. ____ .....
Saint Joseph's River_ 1Lune Lake ... ·-····- · Bran.ch County.····-·
Salmon Lake .. __ .. _.. Bernen County.···--·
Dowagiac Creek _.. _. . __ . _...... .
r 000 I 5Rock River .......... Madison Lake ............. _..... .
.:>,
'I. Illinois River ..... _. . Geneva Lake ........ .

I·······--···-··--·····
I

r

Wisconsin ... __ . I Waterville __ .. I H. F. Dousman_ .
Totals .. _.. , ... - ........•. - •,. • - - -•

20,

coo

I, 360, 000

I· - • • • • • • •

20,000

991,675 12,£91,175 12, 064,445

55 000
30: 000
25,000
12,000
1::,, 000
IO, 000
8,000
7, coo
8,000
1,000
40,000
40,000
7,000
25,000
8,000
3,000
5,000
2,000
7,500
7,500

.•.. ,2, 064, 445
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VIII.-Statc:11ic11t of hatching and clisll'ibution of Penobscot Mlmon, winter aud spring of 1875.
Number of eggs received.

Stato.

Pineo of hntchiag.

In cbnr~e of
hntclliug.

I

------1:-----1------l

Mniuo .......... I Bucksport ... -1 C. G. Atkins ... .

I Total.

1---1---1

82,377

'-'..c.
0 u.,o

...

Allotted F r o m
l>., United ot!Jer
States.
sources.

185,000

267,377

c:.,,
C

<A

~ ~:§
s g.~

p ;,-.~
~

Tributaries whero
;young fish wero
placed.

Waters stocked.

~--------1---------1---------l

Seboois Rh·cr....... Ilowlan(l ............ .
Madacennk Stream ... . ..................... .
234 898 Ip
b ot n· er
I Salmon Strenm ····· · ....................... .
,
eno sc
:.iv · · · · · · 1 Mattawamkeag Rh-er Baneroft ............. .

f

Dobsis Stream G.L.F. Ball. ... .

---·······

:Pembroke .... J. N. Whitman ..

lGO, 000

Machias ...... Ellis II2.nscomb ·--- -• . -· ·
i\' al<loborougb F. AL Everleth ..
Dixfield ..... . H. 0. Stanley ... .
Norway ...... . F. II. Holmes ...

Vermont ....... . Charlestown,
N.II.

.... .......
·---······

L. Stone ........

368,000

lfassachnsetts .. Winchester... E. A. Braclrntt ..

120,000

Ilbode Island;... I1 onaganset ... J'. H. Barden ....

20,000

'onnocticnt Westport ..... E.JU. Lees ......
llivcr.

135,000

201, 600

201,600

120,000

25,000

2.3, 000

20,000

160, 000

85,300

25, 000
50,000

25,000
50,000

1, coo
5,000

48,000
50,000

48,000
50,000

43,000
47,870

·-------- ·

48,000

416,000

191,000

coo

345,000

245,000

180,000

200,000

125,000

22.3,

225,000

360, OIJO

320,000

Lake.
Ship Pond Stream, Se.
······do · · · · · · · · · · · · · · I J l>rc Lake.
Salmon 8tream . . . . . . Foxcroft ............. .
8cbec Lake ......... .. ...................... .
Saint Croix Rh·er..... Dobsis Stream ......... ... .................. .
( Penmaquan Tih"er ... Penrnaquan Lake.... Charlotte ........... . .
I Cracker's Lake . . . . . . . ............................ . do .............. .
<D
, K
5 . •. •. • •. . . . . . . . . . . . . . Meddyhemps ........ .
I cony s iver .......
Dcnnisville ......... .
l Little River ....•.... noyden's Lake ....... . Perry ...... .......... .
Machias Ri,er........ Longfellow Stream . . . Machias ............. .
hledomak River ...... Brook tributary to North Waldoborougb.
Medomak Pond.
Androscoggin River.. . . . . . . . . . . . . . . . . . . . . . . . Dixfield ............. .
5 Presnmpsco~ Ri:er . . C~·ooked River ..... :. . Ryefield Bridge ...... .
Androscoggm River. Little .Androscoggm Norway .............. .
River.
(Hudson River ...... . Battenl;ill River ..... . Maucbester, Vt ...... .
I Lake Champlain .... . Lewis Creek ......... . Ferrisburgh, Vt ...... .
< .... do .............. . Sar:rnac Rh·er ... ..... ·westPbttsbnrgh,N.Y
I .... do .............. . Sn.Im on Tih-er. . . • • . . . . Peru, N. Y . . . . . . .... .
l .... do .............. . Chazy River......... Ellenburgh,N. Y ... .
Merrirnack River .... . 15 Pemigewasset_t River Near Plymouth, N. II.
c I ontoocook RIYer... . ...................... .
5 nlacl•.stoue River ... . Slatersvillc Dranch .. 10 places ............. .
c Pinnnxct Uh·er .... .
::IL J)hic·rs ............ .
( Con11ecticnt l~i,cr .. . 1''nrminn:ton River .. . Nrw Ilartf'ord ....... .
j llousatonic lU,er ... . Dutter Brook .. . ..... . New Millerd ........ . .
.' ~HSt l~i ,---;i: ...... . H.
Gnilf'ord ....... ... ... .
) Il1am, s hn·ei· ...... .
Willirn::mtic ......... .
Southport ............ .
:!\lill IliYcr .. :········
V.7 rRtport ............ .
Snup;at 11ck River ...

I

c .... .. . ..... ... ...... .

c

Il

sii·e·t~;~ket.:::: ::::::::

c.>

Q)~

~
t_rj

e"'
::l

0

0

Locality.

l( Wilson
:::·i~ ::~:::::::::::
~fl~~~~~:::~:::::::::
Stream, Seboc ....................... .

Sebec Lnke .. . II. L. Leonard .... ........ .

~

,;j

~.
-...co

Q)

'Es

~c!:=

~c.>

z

30, oco
15,000
5,000
4-ii, 000
45,000
9.J, ms
25,000
35, 000
45,000
15,000
20, oco
45, 000
5, oco
5,000
15, 000
20,300
1, coo
5,000
43,000
40,000
7,810
47, 500
41:l, S-00
3G. 5CO
10,000
, 48, !iCO
21!\ 000
30,000
l!i, Ol!O
110, coo
200, coo
50, fOO
20, oco
30,000
10,000
10,000

'"d

~

>-3

0
~:l
C

0

ts::
~

H

m
m
H

0

zt_rj
~

0

1-tj
~

H

m
~

z~t:
1-tj
H

7P.

~
t_rj
~
H

t_rj

rn

coo

Lake Ontario ....... .
Hudson River ...... .
[ Passaic River ....... .
79,000 ~ Raritan River ...... .
Delaware River ..... .
S-

Allen's Creek ................................ .
Mohawk River ....... Rome ................ .
Whippaug River . . . . Morristown .......... .
{ Rockaway River ..... Dover ............... .
South Branch ......... South Branch ........ .
Paulinskill River .... }
Musconetcon_g River . . ........•.......... .
{ Pohatcong
River .....

New York •••... I Caledonia. ... .. I Seth Green .....

80,000

New Jersey ..... Bloomsbury .. 1 Mrs. J. H. Slack. I

80,000

80,000

Pennsylrn,nia ... New Ilopo .... ,Jas. B. Thompson I

10,000

10,000

... ... ....,·r ;~~~j;;; ~~~~~~ ::: ::: f~~~~~~~~-~~~~:::::::: :~~I~~~~~~!~~~~~:::::::

Maryland ....... Baltimore . ... . .A.lex. Kont ......

80,000

80,000

Michigan . ..... . ~o~agon ...... G. H. Jerome ...
Illinois ... ..... ~lgrn ........ . W. A. Pratt .....

320,000
20,000

320,000
20,000

72, 800 11 Patuxent Il1v':lr .................................................... }
I Gunpowuer R1,er ................................................ .
l Snsquehanna River.. Deer Creek ... ................ ... ........... .
5, OCO I Saint Josepll River ... Dowagiac River ............................. .
19, O~O Illinois River ......... Fox River ....... ..... Elgin ................ .
( . . . . . . . . . . . . . . . . . . . . . . Elkhart Lake......... Fond du Lac County . .

·wisconsin ..... . Boscobel ...... .A.Palmer ......

25,000

25,000

Iowa ........... . I .Anamosa ..... I B. F. Sbaw ..... .

80,000

I ••••••••••

I ·•••••••• .

80,

80,000

30,000

~

l

i:::::::::::::::::::::: rrl~h:lf~i~: : : : : 1ii~:{~~:~~~:: : : : :

12 800 1
•

l . . . . . . ..... • •. . . . . . . . . . . Rock Lake............ Jefferson County ..... .

Dubuque Creek......
(Cedar
River . . . . . . . . .
I. . . . do .. ............ .
, Mississippi River ... . ) Tmkey_ River .......
r
70,000 h
I Iowa River ...........
j

Dubuque ............ .
Cedar Bapiclt1 ........ .
·waverley ........... .
West Union ......... .
Marshall ............. .
Maquoketa River.... Manch~ster .......... .

::::: :: .~-~r:t~r-~~~~~-: ::::::::
Il Missouri River . . . . . . .LB~a1c~~ek:::
. . . . . . . . . . . . • . . . . . . . . . . Council Bluff ..•......

10,000
20,000
1,000
1,000
3,000
74,000
16,000
56,800
5,000
19, 000
5, 000
1,500
1,000
300
5,000
3,000
4,000
25,000
15,000
5,000
2,000
2,000
4,000
10,000

Totals ...... 1 . • • • • • . . . . . . . . . . , . . . . . • • • • • . • • • . . . . r1, 580,377 11,262,600 12,842, !H7 II, 726,668 1........... . ..•...... .. -1- ....................... I.•...•..••.••........ .. .11,726,668

1-3

04
t_zj

>1-3
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z

1-3
~
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00
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TABLE

DL-Observations on temperature at Bucksport, froni June 1, 1873, to May 31, 1875,
inclusive.
Temperature.
Air at H. H.

Water at pond.

Date.
Surface.

Bottom.

Remarks.

Wind.

I

- - - - - - - - - - - - - ---1---,1----~---___,__ _ _ _ _ _ _ _ _ __
1873.

19
20
21
22
23
24
25
26
27
28
29
30

55
52
54
51
62
58
52
52
62
65
54
58
56
58
57
54
54
(i2
62
66
65
70
60

75
88
60
49
64
72
56
66
68
77
68
68
70
68
66
80
66
69
77
86
77
71
80
78
83
88
86
84
84
70

Sums . .

1684

2194

695

714

679

682

:Means .. 5G. 13 73. 13

69. 5

71. 4

67. 9

118. 2

June 1
2
3
4
5

6
7
8
9
10
11

12
13
14

13
16
17
1

48
50
46
50
50
52
49

.. .... ...... ...... ......
... . . ..... ..............
.. . . . . .. . . . . .. . . . . .. . . . .
. .. . . . . .. . . . . . . . . . . . . . . .
. .. . . . .. .... . .. .. . .... ..
.... .... ............... .
.. .... . ... .. . ..... ......
. . . . . ... . . . ... . . . .. . . . .
.... .. .. .... . ...........
. . ........ .. . ......... . .
. . . . . . . .. . . . . . . . . . . . . . . .
...... . .................
. ... . . . ..... .... . . .. .. . .
.. .. .. ...... .. .... ......
.. . . .. . . .. .. . .. . . . . . .. ..
. . . . . . .. . . . . .. . . . . .. . . . .
. . . . . . . . . . . . .. . . . . . . . . . .
.. . . . . . . . . . . . . . . . . . . . . . .
.. . . . . .. . . . . .. . . . . .. . . . .
...... ...... ...... ......
68
66
67
68
69
70
71
71

73
72

70
70
70
68
72
7l
72
7:3
74
72

68
66
66
66
67
68
69
69
70
70

68
68
66
66
67
68
68
70
71
70

Westei:ly ............ .
. ..... do ..... .... ..... .
South westerly ..... .. .
Southeast ...... ...... .
Southwest . .......... .
Eastel'!y ............ .
. ..... do .. ... ....... .. .
Northerly ........ . .. .
...... do ........ ...... .
. ..... do .. .... .... .... .
Southerly ............ .
Northerly . .. ... ... ... .
Southwesterly . ...... .
Westerly . .... . .. .. .. .
Northerly ........... .
Southwest ........... .
Northerly ........... .
North west ..... ... ... .
Northerly .... ..... ... .
Westerly ... ......... .
. ..... do . . . . . . . . . ... .
Northerly ............ .
Westerly .. .......... .
Southwest . .......... .
..... do .. ............ .
Southerly, light ... ... .
Westerly, lig llt ...... .
...... do . ... .... ...... .
Southwest, light ..... .
Southerly, light ...... .

Clear.

g~:

/

Rain.
Cloudy.
Rain.
Do.
Clear.
Do.
Do.
Rain a. m. ; clear p. m.
Clear.
Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do.
Partly clear.
Clear.
Do.
Do.
Do.
Do.
Do.
Cloudy and showery.
Clear.
Cloudy; showery a. m.
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TABLE

IX.-Observations on temperature at Buclcsport, g-c.-Continued.
T emperature.

Air at R.H.

Water at pond.
Wind.

Date.

Surface.

s sp. s
oi
i

s.;. ois p.s

,.....
....
t- --- - - - - - - - - t-

l-

....

1873.
July 1
2

63
GJ

69
89

72
70

71
78

71

70

71
71

3

66

86

72

73

70

71

4
5

68
63

87
80

73
74

74
7G

72
72

72
73

6

68

80

74

77

72

74

7

58
57
60

77

73

78

72

75

76
82

7;J

74
i4

71

72

72

71

72

82
76
74
80

73
7;J
72
72
70

74
74

7L
71
iO
70
70
72
72
70
70

72
72
70
70
74
72
72

69
67
G7
6:-l
60
70
7'2

68
68
69
70
70
73
70

8
9
10
11
12

13
14

15
16
17
18
19
20
21
22
23
24
25

70
57
59

59
60
70
60
60
60
55
58
57
61
6li
7'2
68

ES

tl9
75
7tl

73

77

70

52
7tl

f,9
67

84

GS

7::l

7-1
72

2~25

229:i

73

26
27

GK

82

73

63

7:l

28

68

29
30
31

6l
62

2Hl

Means .. 62. 9

jso. 06

---

77

74
7;.l
75

72

iv

69
70
71
74
7.'j
7:l
73
7:l
80
74
74
80

84

81

Rums . .. 1950

71
72
75

71

(i9
71

67
84
72
8·7
90

73

72

84
9:2

7:3

Remarks.

Bottom.

- - --- - - - -

72

70

71

71

7.l
72
7:l
7;.l
74

73
73
72
76

2l93

2220

n

-- --

---- -- -7l. 77 74. 03 70. 74 71. 61

Southeast, light .......
Easterly a . m.; west.
erly p.m.
Soutbeasta. m.; southwestp. m.
Southwest ............
Southerly .............

Rain most of day.
Cloudy a. m.; clear p. m.
Do.
Clear.
Foggy in a. m. ; partly clear
p.m.
Clear.

Northerly, strong
breeze.
Northerly, light .......
Do.
Southwest, strong ..... Partly clear; cloudy p. m.
Southerly, light ....••. Cloudy a. m. ; partly clear
p.m.
..... clo .............. . Clear.
Southwest ............ Foggya.m.; clear p. m.
Northerly, strong ..... Clear.
South west, fresh . . .•.. Partl_y clear.
Southwest, light ...... Partly clear; showery p. m .
Northerly ............. Clear.
...... do .......... ... . .
Do .
Nortllerly, light ....... Clear and. cloudy p. m.
Easterl_y a. m.; south- Cloudy and partly clear.
erly p. m.
Southeast .. ........... Rain all day.
Northerly, light . ...... Mostly clear.
...•.. do .............. Cloudy part of day.
. ..... do ............... Clear.
·westerly ....... . _.... .
Do.
Northerly .............
Do.
Southerly, fresh ...•... Partis clear.
Southerly, strong ..... Clear.
Southeast ...........•. Rain most of day.
Westerl_y ............. Clear.
Sontberl.Y, light ....... Foggy all day.
. .. ... <lo .. ............. Foggy9a.m.; clear afterward.
Northerly ............ Clear.
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IX.-Obsen:ations on temperature at B1iclcsport, fo.-Continued.

T.\BLE

i

Tempel'ature.

I

I

Water at pond .

..!.ir at IL II.

I

Remarks.

Wind.

Date.
Surface.

8
ci
t-

8
~

....

--- ----

~ I:
--,-t-

....

Bottom.

sd sPi
t-

....

l 73.

Aug. 1
2
3

4
5
6
7
8
9
10
]l

12
1a
14
1;3
!Ci

61
71
62
6:i
57
55

G:1
6:i
62
CiO
57
58
52
55
64
57
64

6G
83'

75
7::l

74
77

74
73

74
74

Sli

73
74
74

75
75
75
76
72
76
74
7:.l
72
76
7l
70
6!)
70
70

72
73
7::l
73
72
71
72
71
70
70
69
68

74
74
74

70
73
8.i
76
tl3

e;

71'!
75
0
80

t!O

18
19

::,1

5)

67
73
77
8.!
fi7

:lO

C2

7:l

21
2i?
2:J

58

t'O

5-!

7:.!

59

iH

2-l

5/i

(j()

:l;"i
, :lfi

52
52
5~
4H

17

27
2i'l

(i5

n

72
72
72
71
70
70
70
70
(i!)

68
68
69
69
68

GS
G
6:3
Ci6

GO

(jfi

(i:l

62
6:J
G4
64
6fj

29

49

7l
7ri
8:2

:JO

!iS

77

31

6;1

i:!O

~o

70
70
7fi
68
70
(iii

Ci2
0:1
Ci5
li9
66

66
70

69
GS
68
6!)
GS
GB
li8

tiS
68
G6
58
62
62
63
63
C3
Ci4

7:l

72
72
7:l

i1
71
70
68
68
69
68
69
68
68
68
68
68
68
G6
61
62
64
65

63
64
66

- - -2:lGl- -2131- -2lfl5- -2116- -2[:33-- -- -- -- -- -:\learn, . . 5. 26 76. 1G Gel. 74 70. 8 68. 26 (i8. 8

Smut! ... JSOG

Foggy.
Cloudy a. m.; elear p. m.

Southerl~7 , light .......
Northcasta. m.; soulb·
westp. m.
Sonthel'Jy .............
:Xoitherly,fresh ..... .
Northerly, light .......
Southerly, ligllt . ... ...
.. .. do ... ... ..... ..... .
Northerly, li,aht .......
Westerly, light ... ....
Nol'therly, light ..... . .
. ... do ... . ...... : ......
Northwest, light .. ....
Southerly, light .......
.... do ...... . . . .. . . ... .
Easterly ........ ..... .
South01·ly, fresh .......
Northerly ............
Northwest ............
Easterly . . . .. ........ .
Easterly, light ....... .
·-· ------- ------------Sontberly, light .......
Southwest., light .... . .
Northeast•, ver,v strong
Northerly, fresh ......
Easterl.Y, light ....... .
Nortbel'ly ........... .
Northeily, li~ht ......
Southwest, light ......
.... do . ... .............
Variable ............. .

Clear; showery p. m.
Clear.
Do.
Clear; eloudyp. m.
Cleal'.
Do.
Do.
Do.
Do.
Do.
Do.
Cloudy.
Rain .
Clear.
Do.
Do.
lfain; cloudy p. m.
Cl<,ud,r.
Clondv.
Clear;" showery p. m.
Cloudy.
Clear.
Mostly cloudy.
Clear.
Do.
Do.
Most!y clear.
Showel'y in p. m.

I
l
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TABLE

IX.-Obseri-ations on temperatu,re at Buclcsport, ,fc.-Continued.
Temperatnre.

.A.iratR. JI.

'\Vater at pond .
Wind.

Date.

Surface.

s
csi

8
i..

s
C,

.....
l- - - - - - - --l-

1873.

Sept. 1
2
3
4
5
6
7

8
!l
10

11
12
13
}4
15

rn

17
18
19
20
2L
22
23
24
25
26_
27
28
29
30

5:-1
60
56
51
60
54
44
57

70
70
5[)
75
65
65
59

43
46
52
· 5L
55
52
40
57
42
37
56
48
45
37
46
52
43
52
43
57
58
48

66
67
63
69
69
49
58
57
57
64
64
57
58
()L
55
57
62
69
ti7
84
70
56

77

s
A

.....

()6
ll6
66
64
65
66
66
63

62
62
62
62
6:l
64
60
60
58
58
58
58
57
56
56

6'2
6:l
6.~
()4
64
62
64
60
60
58
59

57

56
57
58
59
59
59

s
ci
t-

-----

66
64
64
64
63
64
63
63

59

58
58
57
51
GO

5!)
59
58
62

GO

-- -- -- -Sums .. . 1495 1919 1812 1850

l

Bottom.

65
64
64
6:3
6''
6:~
63
6:2

•.

Remarks.

s

....~

65
6.i
64
6:l
()4

64

63
63

62
63
60
62
6L
62
62
62
62
63
6~
62
6l
60
59
59
57
58
58
57
53
59
58
59
57
57
57
57
57
57
57
57
56
57
57
57
58
5tl
61
59
59
61
59
6J
-- -1802 1820

-- -- -- -- -- --

Moans .. 49. 8:l 63. 97 GO. 4 fil. 67 60. 07 GO. 67

Soutbe1·ly, light . ..... .
Vari,tble ........•.....
Northerly, fresh .... ..
Southerly, ligb t .......
Southerly, fresb .......
Northerly, fresh ......
Sou t bel'ly .............
Southerly a. m.; northerly p. m.
SouLherly, light ......
...... do ...............
Routhwest ...... -----Southerly, light ...... .
Southwest, fresh ......
Northeust . -- - . - - - - -- .
Southerly, light . ......
Southerly, fresh ......
Northerly, light . ......
Southerly, fre.:lh _____ _
.... .. do . . : ............
Northerly, fresh ______
. ..... do. ______ ........
Southerly, light .......
...... do ..... ______ ....
...... do ......... ______
. ..... do----- - -------·- :No-rtherly, light ......
Southweot, light ......
... ... do-------········
Southwest, fresh. __ ...
N Ol'therly .............

Rain 4 p. m.
Showery.
Clear.
Rainy.
Cloml_y a. m.; clear p. m .
Ciear.
Clear a. ru . ; cloudy p. m .
Rainy a. m.; clear· p. m.
Clear.
Do.
Foggy a. m.; clear p. m.
Do.
Clear.
Ramy.
Cle£u:.
C!ou<ly; showery in p m.
Mostly clear.
Mostly clonuy.
Cloudy a. rn.; rain at 4 p. m.
Mostly clear.
Clear.
Do.
'
Rainy.
Rainy in a. m . ; clear in p. m .
Mostl.v clear.
Do.
Clear.
Do.
Foggy a. m. ; clear p. m.
Clear.
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T AllLE IX.-Observations on tempe1·ature at Bucksport, g·c.-Continued.

I

'l.'emperature.

I

lair at Il. H.

Water at pond.

I
I

Date.

Surfac£'1.

Bottom.

Wind.

s
i3
i3
i3
i3
p.
<a
i
ii.
....ii.
....
1r....
- - - -- -- -- ----

Remarks.

s
cl

I'-

-

1873.

Oct.

1
2
3
4

5
6
7
8

9
10

31
37
30
:H
56
57
41
:39

!2:.l

39
36
34
49
46
40
35
3i
42
27
5:2
5!l
55
:lil
46

24
2;;

48
42

11
12

)3

14

15
16
17

18
19
20
2l
22

26
27
28
29
30

30
4!1
33
32
30

31

36

52
58
57
50
57
69

58
57
56
54
54
54

41

56

54
52
60
65
64
50
58
53

52

55
49
52
62
67
57
54
54
61
52
4!)

56
5:J
45
40
42

46
5l
51
53
54
52
5J
52
52
50
5l

52
54
54
54
53
52
50
5l
50
49
47
47

59
59
57
54
54
56
55
53
5~
57
56

:I"!
M
54
53
52
52
51
51
54
54
56
56
54
5:3
52
52
5l
50
48
47

57
57

56
54
54
54
54
52
5l
50
50
52
53
52
52
51
5l
50
51

53
54
5-1
54
52
52
51
50
50
48
47
47

57 Southerly, light .. .....
57 Westerly, light .......
56 Southerly, light .......
54 Southerly, fresh ..... .
54 .... .. do ...............
55 Southwest, light ......
55 1 Northeast, ligh t .......
52 Nunberly, fresh ... ...
52 ...... do .. .. .... .......
52 Northerly, light . ......
5;.!

54
53
53
52

:n
52
jO
!:Jl
54
55
54
54

ti3
52
5l
52
49
40
48
47

-- -- -- -- ---lGOI 1618 1663 1613 1632
-------- -- -Means .. 40. Si 54. 54
urns ... 1267

52.19 53. 65 52. 03 52. 65

...... do ...... .. ... ....
..... . do .. . .. ...... . ...
Northerly, fresh ......
Var;ablo . ..... ....... .
Northerly, light . ......
l;:outhwest, fresh ......
Norvheast,frcsh ......
Southwest, fresh ..... .
Sontherly, light .... _..
'.Southerly, fresh .. .... .
... .. . do .. .. ... ........
Southerly, light .......
. ..... do ... .... ... ......
. .. ... do ...............
Nor therly, light .......
Variable .... . ... ......
Southerly, fresh . . .....
Soutl)erly, light . ......
Southwest, frel:lh . . ....
Northerly, light .... ...
Eastedy, light ....... .

Clear.
Do.
Cloudy a. m.; clear p. m.
Cloudy.
Raiuy.
Cloudy a. m. ; clear p. m.

~~~l~ clear.

Clear:
Do.
Do.
Wind southerly in p. m.
Mostly clear.
Partly clear.
Clear.
Do.
Do.
Cloudy in a. m. ; clear in p. m.
Cloudy.
Partly clear.
Rainy.
Clear.
Do.
-Cloudy in a. m.; clear in p. m.
Clear.
Mostly cloudy.
Rarny.
·
Mostly cloudy.
.
Cloudy in a. ru. ; clear mp. m.
Clear.
Rainy.
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IX.-Observatione on temperature at Buclcsport, <f'c.-Continued.
Temperature.
Water at
H.H.

Water at pond.

Air at H. II.

Remarkl:l.

Wind.

Date.

Surface.

I

s s;:i.

s<e

t-

t--

d

....

sp.

....

Bottom.

sol
t--

s
Pt

....

sol
t--

s

Pt

....

- - - - - - - - - - --- - - - 1873.

Westerly, light ... Showery a. m. ; clear
p.m.
Southerly, light ... Clear.
Westerly, fresh ... Showery a. m.; clear
p.m.
Westerly, light ... Clear.
Do.
Northerl.v, fresh ...
Do.
Northerly, light ...
Do.
Westerly, ligbt ...
Rainy.
Easterly, light ....
N ort,herly, light ... Mostly clond,v.
Northeast, fresh .. Cloudy ; snow p. m.
Northerly, J.ight ... Clear.
Easterly, light .... Snow a.m.; rain _p.

1

39

45

46

46

46

44

47

48

2

33
46

46
48

44
44

45
44

44
44

44
44

45
45

48
48

22
38
2l
38
37
28
20
28

41
34
31
32
40
45
31
28
3(1

42
42
39
38
38
38
38
37
34

42
42
40
38
38
38
38
36
35

42
42
39
39
38
38
38
37
36

42
42
39
38
38
38
38
36
36

42
43
40
38
40
39
37
35
36

45
42
41
40
4l
38
37
37

13

31

37

32

34

36

36. 5

36

37 .... do ............. Clear a. m. ; clotidy

14

15

24
26
24
30
38
32
2il
27
31
2J

32
32
32
32
32
32

34 ---- 32 ------ ·----·32 .......... ·----- 32 -----· ------32 ------ ..........

Tov.

3
4
5
6
7
8
9
10
11
12

15
16
17
18
19

20
21
22
23

17

17

H
¼l

3l
26
18

12
14
5

4:i

lll,

·----·----· .........
-----· -----·----· ·----·----- -----........ ·----·---- ·--- -·----· .........
------ ·----·
·----· ·----·---·- -----·
------ ·-----

-------

·----- ·------

.......... ............
·----- .........

·----·
·----·----·----·---·
........

-------

·------

35
34
35~
34
3H
35
::!5
35½
36
35

36 Northerly, light ...
~6 Northwest, light ..
36 Easterly ..........
35 Nortbeast
35 Northeast,
3,5 Northwest, light ..
36 Northerl,y, light ...
37 W esterly,light ....
36 .... do .... . ........
3(i .... do .............

iigJ~t: ::

35 Easterly, light ...
------· 35 36
. ... do .............
35½
3(i
Northwest, light ..
17
------- 35 35
Soutbeast, light ...
34
-2. 5
·-----Northerly, light ...
20
2
28
·-----· 33 34
·----·
33 .... do ... . .........
15
29 - l
·----· ·------ 33
Northerly, fresh ..
33
33½
12
30
3
·----- ---------- -- -- -- ---- -s ams ... 6:25} 92l 704 678 519 515½ lll3 1145½
-- -- -- -- --- - -- -24
25
26
27

~1eans

16
20

23
30
22
22

·--· · --

.. 20. 85 30. 7 37, 05 37. 66 39. !)2 39. 65

37.1

38. 18

p.m.
Clear.
Do.
Snow.
Clondy.
Rainy.
Clear.
Do.
Do.
Mostly clear.
Snow a, m.; clear p.
m.
Snow.
Cloudy.
Clear.
Cloudy a. m, ; snow
p.m.
Clear.
Do.
Do.
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TABLE

IX.-Obseri:ations on temperature at Bucksport, <fc.-Contiuued.
Temperature.

Date.

.Air at H. Il.

I1 a. m.

1 p. m.

Water at II. II.

Wind .

Remarks.

7 a. m. 1 p. m.

- - - --- --- --- ----1-----------1-------------1873.

Dec.

1
2
3
4
5
6
7
8

9
10
11
12
13
14
15
16
17
1B

HJ
20
21
22
2:l
24
23
26
27
2R

:29
:10
:JI
Snnn~ ...
)1Ninfl ..

)3

6
8
38
44
37
24
23
26
3B
2B
24
34
22
22
13
33
30
33
35
29
17
31
28
2:2
3l
16
18
20
3;.?
27
31

481

820

1040

15. 52

2G. 43

3J. 54

7
22

22
42

33
20
12
6
313
28

6
30
26
15
12
12
4
30
24
23
4

18
10
4
27

5
12
18

~o

.19

33
33
33
34
34
33½
33½
34
34½
34
34
33
34½
33
34
34
34
34
34
34
33
33
33
3:l
3:{
31
33
33
33

:t3
33

33~
33
34
34
34
34
34
34
34½
34
34
3~
34
34
34
34
34
34
3-1
34
3:1½
34
33
33
33
33
:33
3\/¼
33¼
33·
33

- - - -- - - -

1044½

- -- -- - -------

33. 69

Northerly, light ......
Northeast, light .... ..
Easterl~·. light ........
Soutbcrly, fresh ......
Southerly, light .......
Northerly, light ......
Northwest, light ......
Soutllwest, light ......
Southerly, fresh ......
Northerly, fresh ......
Southwest, light ......
...... do ...............
Northeast, light ......
Northerly, light .......
South west, light ......
...... do . ..............
Westerly, light .......
Calm ................ .
...... do ...............
Northeast,, light ......
Northwest, light ......
Westerly, light .......
.<! •••. do ...............
...... do .... .. .........
Northerly, light .......
... ... do .............. .
Northeast, li~ht ......
Northerly, fre1:1h ......
Southwest, li~ht ......
Westerly, light .......
Southerly, light ......

Clear.
Cloudy; snow 5 p. m.
Foggy.
Fog, a. m. ; raiu in p. m.
Mostly cloudy.
Clear.
Do.
Do.
Cloudy a. m.; rainy in p. m.
Clear.
Mostly cloudy; snow at 3 p. m.
Cloudy .
Snowing all day.
Clear.
Do.
Mostly clear.
Do.
Foggy.
l)o.
Snow.
Clear.
Partly cloudy.
Clear·.
Do.
Cloudy a. m.; clear p. m.
Clouclv.
Cloudy, some snow.
Snow all da.v.
Cloudy witb snow.
Mostly elrar.
Clear a. rn. ; cloudy p. m.
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TABLE

IX.-Obs~1·vations on ternperatnre at Biwksport, ef'c.-Continued
Temperature.

Date.

.A.iratH.H.
7a.m.

_ __

I_ _ _

1874.
Jan. 1
2
3
4
5
6
7

8

9
10
11

12
13
14
15
16
17

18
19
20
21
22
23
24
25
26
27
28
29
30
31
Sums ...
Means ..

10

30½
17
36
45
14

31
41
30
30
24
20
6
12

-4
3
0
-9
34
16
-4
25
38

rn

16

-13
-12
6
8
2½

-12

lp.m.

Water at H. H .
7a.m.

lp.m.

-----31
35
34
40
32
16
34
50
39
38
34
24
16
15
13
9
16

31
40
16
14

26
40
24
9
-13
4
14

20
1
2

33
33
33
3:1
34
33
33
33
33
33
33
33
33
33
33
33
33
33
3:!½
33
33
33½
34
33½
33½
33
33½
33½
33
33½
33½

33½ Southerly, light . . ____ .
33½ .. ..• . do . .....••. . ... . .
33 .. .... do ..•...•....... .
34 . ..... do ......• . .......
34 Northerly, light .......
33 Northellst, light ......
33 Southerly, light .. .....
34 Southerly, fr esh . ......
34 Southwest, light ......
34 Southerly, lig ht . ... •..
34 Southwest, light .••...
34 Northwest, light ...•..
33 ...... do . ..............
33 Nortlieast, light ..•....
33½ Northerly, light .. .....
3:1½ Northwest, light ... _..
33 . ..... do . .. . . ..........
33 Southwest, light . _....
34 Southerly, light .. ___ ..
33 Northerly, fresh ......
33 Easterly, light ..•. .•. .
34 Sonthel'ly, light . . _....
34 ...... do . ..............
34 Northeast, light . ......
33½ Northerly, fresh ......
33½ . .... do ... ........ . ...
34 Northeast, light . ......
34 . ..... do .... . ..........
34 Northwest, ligh t ......
34 Northerly, fresh ...•..
33½ Northeast, light .......

- -- - --- - 460

704

1029

14. 84

22. 71

33.19

1041~

--------

33 F

Wind.

33. 59

Remarks.

.
Mostly clear.
Snow at 10 a. m .
Foggy .
Do.
Cloudy a. m.; rain and snow p. m.
Rain most of the day.
Do.
Rain all day.
Clear.
Clear a. m.; rainy p. m.
Clear.
Do.
Do.
Snow.
Clear.
Do.
Do .
Do.
Rain.
Clear.
Cloudy a. m.; snowp.m.
Foggy.
Do.
Clear.
Do.
Do.
Snow.
Cloudy, with snow and rain.
Clearina.m.; cloudyandsnowp.m.
Clear.
Snow.
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TABLE

IX.-Observat.ions on teniperature at Bucksport,. q-c.-Continued.
Temperature.

Dato.

AiratH. H.

-

W a tor at H. H.

Wind.

Remarks.

I
7 a.m. 1 p.m.

7 a.m. 1 p.m.

--- ---- ---1 74.
:Fcl>. 1
2
3
4
5
6
7
8
9
10

-7
-21
2i
22

- Ji
-G
-

}4

15
16

17
ltl

10
20
2L
2~
2.1
24
23
2G
27
28

Sum, ...
Means..

I

28
7
9
10
19

6

30
30½
22
21
39
45
31
33
2!)
2:1

Hi
5

-

16

8
3
tl

11
12
1:1 ;

- ~I

2
41
13
24
22
9
0
32
24
31
27
22

-2

12
18
5

34

37
38
34
33
28
27
27
32
22

--,;;5,-704!
10. 54

23. 16

34
3:J
33t
3:J
33
32½
3:1
33½
3J
33
33
33½
33
34
34
33t
3:lt
33½
33½
34
34
34
34
34
3:Jt
:-13

3:3½
33

34
33
33
- 33¼
33
33
33
33
33-½
34
34
:-14
34
34
34-½
34
34

34
34½
34-½
34½
34½
34
34
34
34
34
34

---- 93G

33. 43

947½

33. 83

Northerly, light .......
..... . do . ..............
Northeast, light . ......
Northeast, fr esh ......
Northerly, light ...... .
...... do . ......... . ... .
Westerly, light .......
N orthel'ly, fr esh ......
Northerly, light .......
Northeast, light .......
.Northerly, fresh ......
Westerly, light ... ....
Southel'ly, light .......
W est erl_y, light . ......
Southerly, light .......
Variable .... .. .. ..... .
N orthwes t, fi,esh .... ..
Northerly, fres h ......
Southerly, light .......
...... do .. .......... ...
...... do ...............
Northerly, lighi! . ......
Southeast, li ght . ......
Northwest, light ......
Easterly, lig ht ........
Southwest, light ......
~ortber!y, f~esh ......
Nortberl.v, light .......

Clear.
Do.
Snowing all day.
Snowy a. m. ; cloudy p. m
Ulear.
Do.
Do.
Do.
Do.
Cloudy.
Cloudy a. m. ; clear p. m .
Clear.
Cloudy; rain at 5 p. m.
Cloudy a. m.; clear p. m.
Clear.
Cloudy ; snow in a. m.
Clear.
Do.
Clear a.m.
Rain a. m. ; cloudy p. m.
Snow and rain.
Cloudy.
Snow and rain.
CJ ear in a. m.; cloudy in p. m.
Cloudy.
Mostly clear.
Partly clear.
Clear.
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IX.-Obserrntions on temperatnre at Buclcsp01·t, q-c.-Continued.
Temperature.

Date.

Air at H. H.

Water at H. H.

Wind.

Remarks.

7 a. m. 1 p. m. 7 a. m. 1 p. m.
- - - - - - - - - - - - 1 - - - - 1 - - - - - -- - -- 1 - - - - - - - - - - ~ ~ - 1874.

Mar. 1
2
3

4
5
6
7
8
9
10

11
12
1~

14
15
16
17
18
19

20
21
22

23
24
25
2()
27
28
29
30
31

2
32
31
40
l!)

9
12
25
7
22
14
8

30
46

44
42
28
25
30
27
44
30
30
26
25
31
:-12
40

;~3
3:H
33t
33½
33
33
3:1
34
33
33
33
33
32!
33

8
20
15
20
27
37
37
31i
30
30

4-0
42
44
36
41
36

34
34
34
34
34
34
34

24

30t

34

l
18
35
27
25
20
16
23

:H

12

3:H

37
41
30
36
24
39
25

34
34
34
34
34½
34

35

34½
34½
34
33-½
33½
3:li
34
34
33i
31
34
336;
34
36
36
35½
35
3:,
36
36
36

Southwest, light ......
----- . do.-- -· -····· ....
· South~vest, fresh ..... _
Southerly, fresh ......
Noi:therly, fresh ...·.. .
...... do------·-·······
Southerly, light . ......
Northeast, light ......
Southerly, light ......
Northeast, light . .. ...
...... do ......... .... . .
Northerly, light ......
Westerly, light .......
Northerly, ijesh .... _.
Northerly, light ......
Calm····-- ·--········
&mtherly, light .......
.. .... do _..............
... .. . do. __ ... .........
Vl'esterl.,, fresh .......
Southwest, fresh ......
Northeast, light .-.... .

35
36
35
36
36
36
37
36½
37½

Variable .. ............
Northerly, fresh ......
Westerly, fr esh .......
Soutl.iel'ly, 1ight ..... . _
Northwest, fresh ......
Easterly._ ............
Northwest, fresh ......
Westerly, freeh .......
Northwest, fresh .....

34

---- - 670
-Sums .. .
1043. 5
1043
10135
- -- -- - - Means .. 21. 61
33.36
33. 64
35

~

Clear a. m.; cloudy p. m.
Clenr.
Partially clear.
Rain.
Clear.
Do .
Mostly clear.
Snow all day.
Clear a. m.; cloud_v p. m.
Snowing all day.
Clear.
Cloudy.
Partially clear.
Clear.
Do.
Do.
Cl-ear a. m.; ~Joudy an<l rain p. m.
Rain most of the day.
J,'o<rgy· thunder-shower.
Clear. '
Do.
S111ow a. m.; squalls from 1rnrth
p. m.
Snow a.m.; cloudy p. m.
Cle1q'.
Cloudy a. m., clear p. m.
Cloudy a. m.; rainy p. m.
Clear.
A little snow a. m.; clear p. m.
Clear.
Do.
Do.
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TABLE

IX.-Observations on temperature at Buclcsport, 9·c.-Continued.
Temperature.

.Air at R.H.

Dnto.

Water at H. H .

Remarks.

Wind.

7 a. m. 1 p. m. 7 a.m. 1 p. m.
--- --- --- --1 74.

5
17
30

21
33
36

34½
35
35½

37 Westerly,ligbt ....... Clear.
38 Southwest, light ......
Do.
36~ Soi1therly a. rn., west- A. little snow

5

17
20

27
32

35½
36

36½ Northerly, fresh ...... Clear.
Do.
39 Northerly a. m., south-

6

30½

40

35½

38

7
8
9
10
11
12
13
14
15

34
31
32
29
22
15
2R
31
40

39
35
36
31
36
23
34
4Ci
53

36½
36½
36
35½
35
35
35
35
3~

38
37
37
35½
37
38
38
38
37½

erly p. m.
Southeast a. m., south·
west p.m.
Southerly, light .......
...... do ...............
Northeast, light ... ....
Northeast, fresh ......
:southerly, light .......
Northerl_y, fresh ...... .
Variable, light ........
Southerly, light .......
...... do ...............

16

38½
30
33
3Ci

35
35
34½
34½
35½
35½
36
36
36/t
36½
36
34
36
37½
36~

3'!½
36
38½
39
38
37
39½
39
39
42
36
38
41
37½
39

Northerly, fresh ......
Variable, light .. ......
Southerly, light ..... ..
Southerly, fresh .. .....
Southeast, light .......
Southerly, light .......
Northerly, fresh ......
Southerly, light .......
.... .. do ...............
...... do ...............
N ortlrnast, fresh .......
Nortberly, light .......
...... do .......... .....
Easterly, light ... .....
Westerly, fr&1h .......

April 1
2
3
4

i!5

34
33
33
3,j
29

~6
27
2
2!J
30

:io

42
37
42
45
46
39
47
43
45
47
34

32
3:21
35½
33½

47
35
36

17

18
19
20

j

~~ I
23
21

Sums ...
Moans ..

::n

44~

erl_y p. m., light.

- - ·- - - - - - 877. 5 1151. 5
1139
1066
-------2'.J. 25

38. 38

35. 53

37. 97

a. m. ; clearp. m.

Snow a.m.; clear p.m.
Cloudy.
Do.
Do.
Snowing all day.
Cloudy a. _m.; snow p. m.
Clear.
Mostly clear.
Clear a. m.; cloudy p. m.
Rain 9 a. m. ; afterward mostl y
cloudy.
Clear.
Cloudy; snow at 4 p. m.
Clear.
Do.
Cloudy; snow at 5 p. m.
Cloudy.
Clear.
Mostly cloudy.
Do .
Clear a. m .
Snowing all day.
Clear.
Do.
Raining all day.
Snow a. m.; cloudy p. m.
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TABLE

IX.-Observations on tenipemture at Bucksport, g-c.-Continned.
i

Temperature.

AiratH. H.
Date.

sci

--1874.
May 1
2
3
4
5
6
7
8

9
10

11
12
13
14

15
16

17
18
19

20
21
22
23
24
25
26
27
28
29
30
31

s

Water at
H.H.

s

s

"\Yater at
pond.
9a.m.
~

Q

~;:I

A
A
cil
....
.... , w.
r-r-- - --- - - - - - -

Remarks.

s
0

~
0

~

--

39 - -... -- ......... Northerly, light ...•... Clondy.
39½ ·----- ........ Northeast, lip;ht ....•. Clear a. m. ; cloudy p. m.
Northerly, light ....... Clear.
41
40 ...•.. do .•......•......
Do .
41
44
42½ Northeast, fresh .••••. Clear a. m. ; cloudy p. m.
47
43½
44 Southwest. fresh .•.•..
Do.
46
46½
44 Variable, light ......•. Cloudy a. m. ; clear p. m.
45
49
46 Southerly, light ....••. Clourty.
47
48
46 ...... do ............... Cloudy and raiuy.
47
44
46½
47
46½ Northeast, light ..••••. Cloudy; rain at 3 p. m .
47
48
47 ...... do ............... Clear.
48
58
51½
48½ Variable, li~ht ...•.•..
Do.
51
50½
Do.
52
48t Southerly, light .......
53
49 Northerly, fresh ......
Do.
54
74
57
52 Southerly, fresh .......
Do.
56
60
56
52 Southeast, light ....... Rainy.
55
44
54½
52 Southwest, light ...... Cloudy.
54
64
55
53 Southerly, liii;ht . ...... Clear.
56
57
66
53 ...•.. do ............... Rain.
57
55
57
53
57
Southerly, fresh ....... Clear.
61
58
57,!53 Sou~herly ~iiht ....... Clear a. m.; rain 4 p. m.
58
59½
Variable,
11g t,_ ••••••• Rain a. m.; cloudy p. m.
55
52~
56½
57½
55½ Northerly, fresh ...... Clear.
60
56½
62½
Variable,
light . .......
Do.
58
66
61
56½
56 Southerly, light ....•.. Rain all day.
58
57
62½
Southwest,
light
.•...
.
Clear.
57
58
66
55½
56 Northerly, light ..•....
Do.
62
59½
74½
Do.
67
62
56½ Southerly, light .......
60½
58 Variable, light .••.....
62
Do.
64
69
58 Southerly, light .......
Do.
66
76
64½
63
66
63
56½ Southerly, fresh ..•... Clear a. m.; thunder shower
p.m.
---- ---1420 1827. 5 1582 176::i. 5 1510. 5 1431
35½
34½
40
42
38
35
38
37
38½
43
41
42
44
55
46
45
48
52½
47
42
52
44
45
48
48
52
56
52
61
56
62

44

42
48
60
52
53
51
51

i~½

38
37½
38
40
43
44½
44
45
45
46
47½
48
48½
52
54
54
52
54
57
55½
55
55
57
56
57
56
58
59
62
62½
61

------ ·-----

-- ----- -- ---Means .. 45. 81 58. 94 51. 03 53. 38 53. 95 51.11
Sums ..

Wind.
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TABLE

IX.-_Observations on temperature at Bucksport, ?c.-Continued.

Temperature.

Air atH.H.
Date.

Water at
H.H.

si sp., s ap.,

r-

....

~

r-

....

2
3
4
5

s

7

8
II

10
11

12
13
14

15
16
17
1B
19
20
21
22
23
24
25
26
27
2
:l!J
30

52
45
50
47
54½
57
63
54
54
47½
. 46
46
48
60
56
66
54
54
4 ½
48
52
60
57
57
54½
64
54
50
64
58

56
60
67
56
70
64
64
74
64
57½
64½
45
64
72
74
7B
55
59½
47

50
64
79
84
64
72

77½

SC..!

70
74
75

61
59½
60
59
60
62
63
61
63½
62
60½
60½
59½
60
62
64
59
59
f,6
56
56
59½
60½
62
51:!
62
63~
6;}
66
62½

63½
63
63
60½
li2
64
64
65½
67
63
67
60
63½
66
69
65
60
62
59
57
59
63½
641

67½

11 ·½

70½
74
71
70

72~

Wind.

9 a.m.
(1)
c:,)

0

~

:::i
'.11

~

62
61½
62
61
62
63
64
62½
64
63½
62
61
61½
62
64
6B
63
61
59½
57
57
63
64
64
62½
64
67
67
69
67

0

5B Northeast, fresh .•••..
60 Northeast, light .......
60 Southerly, fresh ....•..
60 Southerly, light .......
60 ...... do ..............
60 Easterly, light .. .•....
60 Southerly. light .......
60¼ Varia~le, li_ght... . ...
60½ Northeast, light .......
60 Variable, light .......
61 Northerly, light . ......
60 Easterl_y, light ........
59½ Northerly, light . ......
59 Southwest, light ......
59½ Northerly, light .......
59 Southerly, light ..•....
59 _..... do ..... . ....•.•..
60 Northeast, fresh ......
59½ Easterly, fresh ........
57 .... . do . . ... . .....•...
57 Nort,h east, light .......
58½ Southerly, light . ......
59 ...... do-· ·· · · ·········
61 North erly, fresh ......
61 Northwest, fresh ......
62 Northwest, light ...•..
62 Southwest, light ......
63
62
62 Variable, light .•....•.

-- - - - - - - - - - Sums . . . 1630 1992 1819. 5 1945 1B89 1800
- - - - - - - - - - -60-

Means . . 54. 33 66. 4 60. 65 64. 83 62. 97

Remarks,

s

~
I,.

----

1B74.

.Tun e 1

Water at
pond.

i°a~r~bf!·~·.~i~.~~: :: ::::

Cloudy.
Clear.
Do.
Ritin a. ID. ; cloudy p. m.
Foggy and clear.
Rain most of day.
Rain and fol?,
Foggy and clear.
Mostly clear.
Clear a. ID. ; cloudy p. m.
Clear.
Rain.
Mostly clea.r.
Clear a. m. ; showery p. m.
Clear.
Mostly cloucly.
Rainy.
'.bo.
Do.
Clomly a. ID. ; rain p. m .
Mostly clear.
Clear.
Mostly clear•
Clear.
Do.
Do.
Do.
Do.
Shower a. m; cloudy p. m.
<Jlear.
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TABLE

IX.-Obse9•vations on ternperat1we at Bticlcsport, ?c,-Continued.
Temperature.

Date.

at
Air at R.H. Water
R.H.

8

8

8

s

o.i

¢.

ce

57
57
50
54
52
55
5i
61
66
64

71!
69
52
70
56
74
62
78½
80½
81

66
67
62
62
62
62
60½
62
65½
68

70
68½
63
65
63
68
64
67
74
72

66
62
56
64
64
67

80
59
69½
84
69½
89½

67
68
64
64!
69½

74
6!)
68
75
70½

68½
62½
64
60
63
58½
57
60
65½
68
6L
62
62½
64
60

77

¢.

....
I:-....
I:------ -- -- -1874.
.July 1
2
3
4
5
6
7
8
9
10
11

12
13
14

15
16

17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
Sums . ..

,

Water at
pond.
9a.m.
a5
0

~

a
w.

Wind.

8

~0

P=l

71

:Northeast, light ..•• ••.
Southerly, light ...••..
.....•do .........•....
Variable, light ...•.•..
63
Easterly, light ...•.•..
63
Variable, light .. • - s • • ·
63
60½ Southerly, fre1<h .. _....
62¼ Southwest, light ... : ..
63{ Northerly, light ....•..
Southerly, light . ...••.
64

70
70
6c!
69
72
73

63¼ ..••.• do ...............
Easterly, light ..•.....
64
Southerly, light .......
64
64
Westerly, li~bt ..•....
Southerly, fresh ..••••.
64
64
Variable, light .....•..

67½
67
64
()3
63
65

(i2

()4
68

Remarks.

64
64
64

--··-Northerly, light ...... .
66
·---- - ..... .... . 72
eo ·---- - ----· 75 66 Southerly, light ....•..
So::itherly, fr esh ......
66
73
76½ ·- ---- ........ .
70
65½ Southerly, li,g ht . ...•..
69 ·---- · ·----Northerly, light ... ....
68
70
75 ........ -----·
78 ------ ·----70/; 70 ...... clo ..........•....
Southwest, light ......
69
72
78 ------ ----Soutl.J.erly, light ...•...
71½ 69
79½ ·----· ·- ---72
77 ·----· -----68½ Southwest-, fresh ..... .
70
Southerly, fresh .......
.......
.......
71
70
n ···--· -- -- - 70 69½ ...... do ......... .. ....
(i9~
Sout,herly,
light .......
70
81 .......... . ......
Southerly, fresh . ......
70
69
73 ·----· . ......
Northerly,
light .......
69
7l -----· -----70
72
76 ······ ......
69½ Southwef:lt, fresh . .•...
-- ---~-- - -970 10:n 2145. 5 2039. 5
1882½ 2279
------ -- ----

Means .. 60. 73 73. 52 64. 67 68. 73 69. 21 65. 73

Mostly clear.
.
CJoudy a. m. ; ram p. m.
Rain all day.
Mostly cloudy.
Rainy.
Clear.
Cloudy.
Claar.
Do.
Clear a. m.; cloudy p. m.;
rain at 5 p. m.
Mostly cloudy.
Rain all day.
Cloudy.
Clear.
Do.
Cloudy a. m.; clouds with
showers p. m.
Clear.
Do.
Clear a. m. ; cloudy p. m.
Cloucly.
Cloudy a. m. ; clear p m.
Clear.
Do.
Foggy and clear.
Clear.
Foggy a. m. ; clear p. m.
Uloudy most of day .
Do.
Cloudy a. m. ; rain p. m.
Partly clear.
Do.
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TABLE

IX.-Observations on temperature at Bncksport, jc.-Continued.

.

Temperature.
AiratH.H.

Water at pond.

Date.

s

s

Remarks.

68½
69
68
68
6R
68
69
66
62
62

Southerly, light .........
West1Jrly, light ........ .
Northerly fresh .........
Variable, light .....•....
Northerly, light ........
Northeast, light ...... ..
Westerly, light ......•..
Southerly, light .........
Southeast, light .........
Northeast, fresh .... ....

62½
62½
64
62½
64
64

Southerly, light .........
Southwest. light ....... .
Northeast, light ........
... ... clo .. ...............
Yortlierly, light' ........
...... do . ..... ..... .....
Southwest, fresh ....... .
Southerly, light ... ......
Northerl.v, light ... ......
Southeast, light .........
Northeast, light ........
Northerl.v, light ........
Variable, light ..........
Westerly, light ..•......
Northwest, light ........
Northerly, light ........
..•••• do .................
...... do ....... . .........
Variable, light .. ........
Southwest, light ...•....
Southerly, light ........ .

Rainy a. m. ; shower at 4 p. m,
Clear a. m. ; showery p. m.
Clear.
Do.
Do.
Partly clear.
Clear.
Rain all day,
Do.
Cloudy and rainy a, m.; partly
cloudyp.m.
Clear.
·
]foggy and clear.
Rarny all day.
Cloudy a. m. ; Rainy p. m•
Do.
Clear.
Do.
Hazy.
Clear.
Rain p. m. ; Clear p. m.
Partly cloudy,
Clear.
Clear a. m.; cloudy p. m.
Clear.
Clear a. m. ; cloudy p. m.
Clear.
Do.
Cleara.m.; hazyp.m.
Hazy.
Clear.
Foggy and clear.

s

~

0

~

~
,...A
r:/).
1:------ --~

-

Wind.

9a.m.

~
l=Q

1874.

Aug. 1
2
3
4

5
6
7
8

9
10
11

12
13
14
15
16
17
18
19

20
21
22
23
24
25
26
27
28
29
30
31

Sums ..

63
60
56
52½
58
60
59
58
61
65

71
82
68
69
72
69½
76
60
67
71½

70½
70
69½
f8
68

63
62½
64½
57
57½
55½
54½
57
55
57
63
56
44
51
48
48
48
50
55
64
57

79
72
66
56
69
72
70
74
72?t
7if
75½
66
72
66~

66
67
69
66
64½
65
65½
66
68
67
67
68
67
66
67
66
66
66
68
69

--1760

71·

68
72
74½
74
74
77

68

71
68
65
64

GB

6'!

64½
66½
66
66
67
66
64½
65½

64½

64
64½
64½
65
64½

2199

2084

2025

70. 94

67.23

65. 32

- -- - - - -~

Means . 56. 84

/
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TABLE

IX.-Observations on temperat·ure at Bucksport, fo.-Continued.

Temperature.
AiratH.H.

Water at pond.

Date,

9a.m.

s
~

sp.

al

3

4
5
6
7
8
9
10

11
12
13
14
15
16

17
18
19

56
56
52
45
50
57
58
59½
58
56½
54
44
48½
52
57½
60
56
50
54

69
68½
70i
64
63
65
72
68
6!Jt
81¼
68t
60
69
66
65
71

58
53½
59

20 ·····--· ·------·
21
62
56½
22
42
58
40
23
60
24
47
65
54
25
64
26
60
53½
27 .
56
52½
28
62
41:l½
29
61
59½
30
60
60
Sums ..

-1539
-

1867, 5

Means.

53.07

64. 38

Remarks.

Northerly, fresh .•.. . ••.
Northerly, light ......•..
Sout,hwest, fresh ...•••..
Northerly, light .....•. .
Southwest, Jresh ...•••..
Southerly, light ....•••..
Northerly, light .••..••.
...... do ... ... ....•• ..•. .
Variable, light ..•.•. - •..
...... do .........•.......
Northerly, fresh .••.•...
Northeast, fresh .••.....
Southwest, light ........
Southerly, light ..•. .....
Southerly, fresh ...•.•..
Southerly, light ..•..•...
Northeast, light ....••.•.
.... . . do ........•.....••.
Easterly, light .•.•.•....
. ..... do ..... . . .•••••.•..
Northerly, light ... ......
Northwest, light ... .....
Southerly, light .... . ..• .
...... do .......••........
.. : ... do ..•......•..•....
Calm .....•...•...••....
Southerly, light .. •.. .•..
Northeast, light .• _.. _..
Soutlierly, li5ht ........ .
Southerly an westerly,
light. ·

Clear a. m. ; cloudy p. m.
Partly cloudy.
Hazy a. m. ; rain at 5 p. m.
Clear.
Do.
Cloudy.
Mostly clear.
Cloudy a. m. ; showery p. m •
Cloudy and clear.
Clear.
Do.
Do.
Do.
Clear a. m. ; hazy p. m.
Cloudy.
Do.
Do.
Cloudy a. m. ; rain p. m •
Rain.
Rain all dav .
Cloudy a.
clearp. m.
Clear.
Do.
Do.
Cloudy.
Do.
Cloudy a. m. ; clear p. m.
Cloudy ; rain at 4 p. m.
Cloudy a. m.; rainy p. m.
Cloudy and rain a. m.; clear p. m.

8

Q

.s

4':l
~

~

i:I

....
w
1:--- --- --- --1874.
Sept. 1
2

Wind.

67
66
66
64½
64½
64½
64
64½
65
65½
65~
64
66
64
63
64½
64
61½
60
60½
60
60
61
60
60
5!H
5fJ½
60½
60

P=l

I

65
66
65¼
63½
63t
63½
63½
64
64
64
64
64
64
63
63
63t
64
60½
60
60
59½
58½
58½
5eyf
59
58½
58½
59½
60

-1825
--1799
-

- -- -- -- 62. 93

62.04

m.;

..
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TABLE

IX.-Observations on tem1Jerature at BucksJ)ort, <j·c.-Continued.
Temperature.

Air at R.H.
Date.

Wind.

9a.m.

s<d

sp.

.....

'

Water at pond.

a;
Q

~
r,.
::l

w.

Remarks.

s

.£
0

~

--- - -r- - - - - - - - - - 1874.

Oct.

1
2
3
4
5
6
7
8
9
10
11

rn
13
14

15
16
17
lR
]!)

20
21
22
23
24
25
26
!11
'.2
29
30
31

Sums ...
Means ..

40
45
43
34½
42
45
39~
41½
48
45
50

51
55½
5:J½
50
54½
60
57
59
56
59
60

59
57
56
54
5:J½
54
54

41
40
40½
3:J½
38
a3
50
34½
36
40½
3:l½
28
30
44
38
48
49
37
52
42

57
50
49
52¼
58~
57
52
47
52
48
58
47½
52
57½
57½
53:l
58
50
52
50

53§
52
5L
50
50
50
50
48
47
47½
48
48
48
48
49
4P!
50
50
50
50

54

53½
54
54

North west, fresh ......
::;outhnly, fresh .. .....
N orthorly, light ..... . .
..... do ..............
.. .... do ...............
...... do ....... ...... ..
Southwest, light ......
Westerly, light ..... . .
Southwes1, light ......
. .... . do .......
Northwest and var-iable, light.
52~ Wester-1.v, light ...... .
52 Northerly, light .......
51 . ..... do ...............
50 . ..... do ....... .... . ...
50 Son th west, light .... . .
49~ ...... do ...............
50 Variable, light ....... .
47f Northerly, fresh ..... .
46 Northwest, light ......
47 Variable, li~ht .......
48 :Northwest-, ight .....
48 Southwest, li ght ..... .
47~ . .... do .... .. . ........
47~ Calm .................
48 Son th west, light ......
48 ...... do ..... ..... .....
4!l Variablc,, light ....... .
50 Northerly, light .......
50 Variable, light .. ..... .
50 ..•... do ...............

58
56
55t,
54
531
53~
53
5:1
53
534
53~

- - - -- -- 1262
1674½ 1591. 5
1578
- - - ---· - 40. 71

54. 02

51. 34

50. 90

Clear a.m.
Cloudy and rainy.
Cloudy.
Clear a. m.; cloudy p. m •
Mostly clear.
Mostly cloudy.
Haz.v.
Foggy and cl,ar.
Rainy a. m.; _cloudy p. m.
Foggy and ram at 4 p. m.
Clear a. m.; cloudy p. m.
Showers.
Clear.
Mostly clear•
Clear.
Do.
Clear a.m.; cloudy p. m.
Raillly a. m.; cloudy p. m.
Clear-.
Do.
Hazy a.m.; clear p. m.
Clear.
Do.
Do.
Foggy and clear.
Clear.
Fogiry all a~y.
Cloudy a. m. ; clear p. m.
Mostly cloudy.
Cloudy a. m.; clear p. m.
Mostly clear.
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TABLE

IX.-Obserpations on ternpemture at Biiclcsport, fc.-Continued.
T emperature.

AiratH.H.
Date.

Water at
H.H.

s
c:i

9a.m.
ai

sci

8

36
2il
25
2!)
42
43

41 .••... ·••·•·
4~
46
42
45½
48
42
45
50
43
47
50
4::1
46
42
43
44
45
3!J
42
4::l
43
4::l
44
.J.l
44
47
40
44
34
38
41
31
37
38
30
34
37
31
34
3li

i:i.

Water at
pond.

8
i:i.

Q

:S

::

Wind.

Remarks.

s

0

~

ii5.
P::i
ii- - - - - - - - - - ---1----------1-------------

1874.

N-0v.

1
2
3
4

5

6
7
8
9
10
11

12

rn

14
15
16
17
18
19

w

21
22
23

24
25
26
27
28
!?9

3[)

Sums . . .

11

28
42
36
29
25
25
26
16
29
19

41
16
9
29
1::l
11
36
29

19
14
27
4!J
2a

8:.Ji

I

34
34

47
2J
23
35
17
28
39
3l
28
3G
4l
5:l

I 22
I UH

35

34
36
3;3

50
48
47
46
46
46
45
44
43
44

44
41
40
37
34

49
48
46½
4,i¼
4{i¼
45£
45
44
44½
43i
43½
41¼
4038
37½

3fi
36

3.J.
35

38
35
35
a5
35
35
3:5
31
35
35
37

.......... .
. .......... .

3G

37

........... .

35

35

.......... .

34

35
34
34
34
3~
34

11033 1085. ,.

.. . . . . . . . . . .
.. . ... ... . . .
...... .. ...
... ........
.. . .. . . . . . . .

657

657. 5

~[eans .. 27. 73 , 37. 27137. 07 33. 7 J 4:.1. 8 43. 83

Southwel'!t, light......
Northeast, li ght . ......
Southwest, fresh . . . . . .
Southerly, light.......
Southerly, fr esh . . . . . .
...... do . .. . .. . . . . . . . . .
Nox-therly, fr~sh . . .
Southerly, light.......
Easterly, light . .......
Nortberl.,·, fresh.......
Nortber·ly, light...... .
Northerly, fresh . . . . . .
Northeast, light.......
Northerly, fresh . . . . . .
Southwest. lip:bt .......
No nh erly. l h!:ht. . .. . . .
Varhblr, light, .. . . . . .
Northwest, light......
Northerly, fr esh . . . . . .
Easterly, li gh t . . . . . . . .
Variable, lip:ht . . . . . . . .
Northwest-, trcsh ......
Southeast-, light. . .. . . .
Southwest, fresh . . . . . .
Westerl.v, light . .. . . . .
...... do ...............
Southwest, light . . . . . .
Southerly, li~ht...... .
Soutbcrly, frosh . ......
Westerly, light . . .. . . .

Cloudy.
Mostly cloudy.
Clear.
Do.
Hazy.
Rain a. m. ; cloudy p. m.
Cloudy.
Do.
Clouuy; rain at 4 p. m.
Clear.
Mostly clear.
Clear.
Mostly cloudy.
Clear.
Cloudy.
Do.
Do.
Cloudy till!) a. m.: then clear.
Cloudy in a. rn.; cle~1.r p. m.
Cloudy; snow p. m.
Snow in a. m; clear p. m.
Clear.
Suow all day.
Paroly clear.
Clear a. m.; cloudy p. m.
Clea.r.
Partly clear.
Clear.
Rain all day.
Clear.
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TABLE

IX.-Observations on ternperature at Bucksport, g·c.-Continued.
Temperature.

Date.

Ai.rat R.H.

Water at H. H.

7a.m. 1 p.m.

7a.m. lp.m.

Remarks.

Wind.

--------1874'.

:Dec.

1
2
3

4

18
37
33
10
15
:13
28
13
25
29
3

16

15
16
17
18
1!)
20
21
22
23
24
25
26

15
-11
- 8
12
20
18
10
3
- 8
:l5
31½
26
11

27

14

2
29

34½
34

30
44
30
26
:l2
34
33
29
30½
33½
15
19
9
1½
14
26
14
34½
34½
8
26
42
38
30
29
32
39½
39

1
6

12
4

4

5
6

7
8
9
10
J1

12

~: I

30
31

8½

-

35
35
35
35
35
35
36
36
35
35
35
35
35
35
:l5
35
35
35
35
35
34½
34½
35
35
35
35
:l5
35
36
35
35

Va1fable, u ~t ........
Southwest, 1ght ......
.. . ... do ... .... . .......
Northerly, fresh . ......
Southwest, light ..•.•.
Easterly, light ........
...... do------·-·······
Northeast, light . ......
Southerly, liglit .......
Northwest, light .•....
Southerl.Y, light ... ....
Northwest, light ......
Northerly, light .......
:H½ Northeast, fresh ......
35
Northerly, fresh ..•...
North west, light ......
35
35
Easterl_y, light . ...... .
Northerly, fresh ......
35
Westerly, light .......
35
Southerly, light .......
35
35
Northerly, fres h ..... .
Southerly, light ......
35
...... do .............. .
36
35½ . ..... do .............. .
Northerly, fresh ......
35½
Southwest, light ......
35½
35
...... do .............. .
36
Southerly, light . ......
36
Southerly a. m., north•
erly p. m., light.
Northwest, fre&h ......
35½
35½ ...... do ... ............
36
36
37
:l6
35
36
36
36
36
36
36
35½
35

-488.
-5 - 805
-- - ~Sums ...
1087 1101.5
--Moans .. 15. 76
25. 97
35. 06
35. 53

1

Clear.
Hazy.
Cloudy.
Clear.
Hazy.
Cloudy.
Cloudy and snow.
Cloudy.
Do.
Clear.
Snow.
Clear.
Do.
Snow all day
Clear.
Do.
Cloudy a. m. ; snow p. m.
Cloudy a. m.; clear p. m.
Mostly cloudy.
Uloudy.
Clear.
Cloudy.
Cloudy mostly.
Cloudy a. m.; 'snow and rain in p. m.
Clear.
Mostly cloudy.
Cloudy.
Commenced raining at 10 a. m.
Squalls.
Clear.
Do.
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TABLE IX.-Observations on temperature at Bucksport, g'C,-Continued.
Temperature.
Date.

.A.iratH.H.
7a.m.

lp.m.

Water at H. H.

7a.m.

Wind.

Remarks.

lp.m.

--- --- --- --1875.
Jan. 1
2
3
4
5

6
7
8
9
10
11
12

13
14

15
16
17
18
19
20
21

22
23
24
25
26
27
28

29
30
31

2
10
18
-2
2
-16

17½

13
6

-1

-18
-22
4
15
-1

0
-2

-7½

-13½

-28

-14

17½
19
24½
30
23
18
22

20
22½
7
15½
15
16
21½
2
15
7
3½
14

8½

9

1
28

19
17
18½
3:'l
11½
13
23
32½

11
1

:n

1

17. 76

8

6
-3
17
1

-H

22

35
36
36
35½
35½
35
35¼
35½
35½
35
35
35
35
35
35
35
35
35
33
35
35
35
35
35
35
35
:34½
34!
35
35
35

36½ Northwest, fresh ..•...
37 Easterly, light ..•.•.•.
37 Northerly, fresh .••••.
37 Southerly, light ..••...
37 Easterly, light .. ......
36½ Southwest, light .••••.
36 Easterly, light ..•.•...
35½ Northeast, light ..• .•..
35½ Easterly, light .....••.
35 Northwest, fresh ......
35½ Westerly, light .. ..•..
"35½ Northwest, light .. ....
35½ Easterly, lig!1t ........
35½ Northwest, fresh ......
35t Northerly, fresh .. . •..
35½ Northerly, l~ght .. .....
35 N orthcrly, tresh ......
35 Northerly, light ..•....
3;:i ...... do ...............
35 ...... do ..•...•.••.....
35 ...... do ....
35 Easterly, light : : : : : : : :
35½ Northwest, fresh ......
35 Northerly, light .•.....
35½ Westerly, fresh .......
35 ...... do ... ..... • ......
35 Northwest, fresh ......
35 Southwest, light ..••..
35 Northeast, light ...••..
34½ .... . . do ...............
35 Southwest, light .•••..

--- --- -----·
Sums ...
31
550. 5 1088. 5 1101.5
------ ------

Means ..

35.11

35. 53

Hazy.
Cloudy a. m. ; snow p. m.
Clear.
Cloudy.
Cloudy in a. m. ; snow in p; m.
Clear in a. m. ; hazy in p. m.
Snow all day.
Cloudy a. m. ; clear p. m.
Snow.
Clear.
Clouds till 9 a. m.; then clear.
Clear.
Cloudy ; snow at 4 p. m.
Clear.
Do.
Hazy.
Clear.
Hazy.
Clear.
Do.
Mostlv cloudy.
Snowing all d·ay.
Ulear.
Clear a. m. ; hazy p. m.
Clear.
Do.
Do.
Clear a. m. ; hazy in p. m.
Mostly cloudy.
Cloudy.
Hazy.
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TABLE

IX.-Observatio1ta on temperature at Bucksport, g·c.-Continued.
Temperature.

AiratlI.H.

Date.

Water at H. H.

Wind.

Remarks.

7a. m. lp.m. 7a. m. lp. m.

'I'-,,

--- --- --1875.
Feb. 1
2
3
4
5
6
7
8
9
10
II
12

13
14
15
Hi
17

18
19
2)

20
14
20
27½

-

l
LO

--

12
- 6
·- 16½
-- 3
9
10!
·- 18
-- 17
·- 3½
- 6½
- 12½
I

..

31½.
27 ·

~l

22
23
24
25
\!6
27
28

Sums ...
Means ..

25

;28
38½
24
14

4

31½
35
33
25
13
12

..

19

4
1
4

35
35
35
34
:i4½
34½
3-1
34

~:i½

11

34

30
13

34
34
34
33½
33.\
3:-1¼

!)

9½
4
14
18
1l

26
39
29
2'2½
41~
43

41
2''½
27
13

3:J½

33½
33~
33~
33½
3:-1½
3:-1134
34
84

34
33½

34t Northeast, light .......
34½ Southwest, light ......
35 Southerly, li ght ...... .
35 Northwest, light ......
35 Northwest, tresh ......
35 ,vestel'ly, fresh . ......
35 North "° est, fresh ..... .
34 Northerly, fresh ......
34 Nortliorly, light .. .....
34½ ...... do . ..............
34 Southerly, fresh .......
34 Northerly, fresh ......
34 Northwest, fresh .... ..
33½ Northerly, liµ-ht ...... .
3:-1! Northerly, fresh ......
34 Northerly, light ...... .
34 Southeast, li ght ...... .
34 Northwest, fresh ......
34 Southerly, light .......
34 Northeast-, light ......
34 North west, fre,h ......
34 Westel'ly, light ..•....
34! Southerly, light .......
34! .. .... do . .. .. . .........
35 Easterly, light ••. _.•. .
35 W ~storls, fresh . . .....
34 Northerly, light ...... .
33~ Northerly, fresh ......

--- 224
- -580.-5 - 950
960
-------8

20. 73

33. 93

34. 29

Mostly clear.
Hazy.
.
Cloudy a. m.; ramp. m.
Mostly clear.
Clear.
Do.
Do.
Snowing all day.
Clear.
Do.
Snowing all day.
Clear.
Do.
Do.
Do.
Do.
Cloudy a. m. ; snow p. m.
Clear.
Cloudy .
Cloudy a. m.; rain p.m.
Clear.
Do.
Mostly cloudy,
Rain a.m.
Rain 10 a. m.
Clear.
Cloudy.
Clear.
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TABLE

IX.-Observations on ternpemture at Bucksport, <fc.-Continued.
Temperature.

AiratH.H.

Date.

Water at H. H.

7a.m. 1 p.m. 7 a. m.

Wind.

Remarks.

W esterly, light .......
Northeast, light ......
Easterly, light .. ......
Easterly, f'reilh ........
Easterly, light ........
8outherl_y, light ..... . .
Southwest, light ..... .
Northerly, fresh ......
Southwest,, light ..... .
Southerly, light ... __ ..
Northeast-, light .......
Southerly, light .......
Kor(heasvight .......
Variable, 1ght. _......
Easterly, light ........
...... do ...............
Southwest, light ......
Northwest, fresh · .·•·.
...... do .....
Easterly, light::::::::
Northerly, light ......
...... do .... .... .. .....
. . . ... do .. .............
Southerly, fresh .. _...
Northeast,, freRh ......
Southwest, light ......
.... . do . ..............
Northerly, fresh ......
Southerly, light .......
Westerly, light .......
Southwest, light._ •...

Mostly cloudy.
Uloudy.
Clear a. m.; cloudy p. m.
Snow.
Mostly cloudy.
Cloudy; snow in p. m.
Cloudy.
Mostly cloudy.
Clondy; snow at 4 p. m.
Snowing all day.
Mostl.v clear.
Snow a. m.; cloudy p. m.
Clear.
Do.
Cloudy.
Do.
Clear.
Do.
Do.
Cloudy a. m. ; snow p. m.
Clear.
Do.
Do.
Clear till 10 11. m. ; snow in p. m.
Snowing all day.
Clea,r a. m.; hazy p. m.
Clear.
Do.
Do.
Do.
Do.

lp.m.

--- - - - - - - - - 1875.
Mar. 1
2
3
4
5

12
13

-2
19
2
9½
-3
27
33
22
l G½
27½
33
33
27

]4

11

15
lG
17
18
19
20
21
22
23
24
25
2G
27
28
29
30
31

31½
33
33½
15
12½
12

6

7
8
9
10
11

i

11

11½
10
4
2D½
17½
35
31
8½
17
28

17
20
21½
19½
32
40
40
31
37½
34
41
39½
41
41
42½
37½
39½
21
25
18
28
18
22
32
31½
39
47
37
41
43
41

33
33
33
33
33
33
33
33
33
33

33
33
33½
33
33½
33½
33½
33
33
3:l½

::13

33

33
33
33
33
33
33
32}
32¼
32½
32½
32½
32½
32½
32½
32½
32½
33
32¼
32½
32½

33½
33}
~!½
3:'l½
:13
33
33
3:1
33
33
:13
33
33
33½
33½
33¼
33½
33½
34

----569---1018
1016. 5 1032
~- - - - - - - - 32.84
32. 79
¥eans .. 19.23
33. 29

Sums ...

-
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TABLE

IX.-Obsen:ations on temperature at Bucksport, ~y-c.-Continued.
Temperature.

Date.

Air atII.H.
7a.m.

1875.
A pril 1
2

3
4

5
6
7

8
9
10
11

12
13
14

15
16
17
18

19
20
21
22
23
24
23
26
27
28
29
30

surns ...

35
35
40
35
34½
28½
22½
25
26½
38
41½

29
30½
2e½
31
40½
43½
27
25
19
21
31½
39
41
42
41
33
31
29
38

lp.m.

37½
47
43
38
35
35
35
46
43
48
39
38
35
40
45
44
41 ½
37½
37
29
33½
45
55
60
56½
49
48
47
52
48½

Water at H. IL
7a.m.

33
33
33
33
33
33
33
33
33
33
33
33
33
33
33
33½
33½
33½
33½
33½
33½
33~
33½
35
36
36
36½
38
39
38½

33½ Southerly, f~esh •••••.
34 Southerly, h ght . ...•..
34 ..... . do .............•.
33 Northeast, light ......
33 Northeast, fresh ......
33 Northerly, fresh ...•..
33½ Nort,herly, l~ght .....•.
33½ Southerly, h ght .......
34½ Northerly, light .......
34 ..... . do . ..... ... ......
34 Northeast, light ......
34½ Northerly, light .......
34 Easterly, light .... ....
34 Northea t, light .. .....
34½ Southwest, light . ••...
34½ Southeast, light ..••...
34½ ...•.. do ...............
35 North erly, light . ......
35; ...•.. do ...............
35! Northerly, fresh ..... .
35 Northeast, light . ......
39 Northerly, light ..... .
41 Northwest, light ......
41½ Westerly, light.. . ..
42 Noriher!y, fresh ......
40 Northeast, light ......
42;\ Northwest, fresh ......
44" Northeast, li ght ......
44 Southwest, li ght .... . .
43 Southerly, fresh .......

-- -- - 982
- -1289
1022
1094
42. 97

34. 07

Remarks.

lp.m.

- - - -- -- -

M eans .. 32. 73

Wind.

36. 47

Cloudy.
Cloudy a. m. ; ~ostly cloudy p. m.
Cloudy and ram .
Rain a. m. ; cloudy p. m.
Snow a. m. ; partly clear p. m.
Clear.
Do.
Clear a. m. ; cloudy p. m.
Clear.
Mostly clear .
Squalls.
Clear.
Cloudy.
Partly clear.
Clear a. m. ; cloudy p. m.
Cloudy.
Rain a. m. ; mostly cloudy p. m.
Clear a. m. ; cloudy p. m.
Clear.
Cloudy a. m. ; snow p. m.
Snow a. m. ; cloudy p. m.
Clear.
Do.
Do.
Do.
Clouc.'y a. m. ; clear p. m.
Cloar.
Clear a. m. ; hazy p. m.
Clear.
Mostly clouds.
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TABLE

IX.-Observations on temperature at Bitelcsport, .fc.-Contii,ued.
Temperature.

Air at II. II. WateratH.II.
Date.

I
Water at
pond.
7 a.m.

s s
d
i:i.

s
d

Q)

8
i:i.
....

'-'
~
I-

iCl

en
....
I:I:----- -- --- ---- ·
1875.
May 1
2
3
4
5
6
7
8
9
10

52
39½
47
52½
53
58
61
54½
41:}
50
Gl
57½
Gl
67!
49

38½
39
:iS½
39
3!)
41
42½
45
45
45½
46
49
4!)
51½
52
52
51
51½
51
51
51
53
55½
5G½
57
• 61½
61
60
61
59½
59½

34 F

49. 74

Northerly, light .....
Southeast, light ...•.
Westerly, fresh ... ..
Northerly, light . ....
Variable, li _ght ..••..
Southerly, light .... .
Variable, light . .... .
Southerly, light._ ...
... . do.---·-·········
.. . do .............. .
Southwest, fresh ... .
. ... do . ------ ... -- ...
North west, fresh ....
Southwest-, light ....
Southeast, light ... _.
Northeast, light ... _.
No rtb el'ly,fre:;h ....
N orthcast,, frcsb ....
Easterly, light·-- .- -·
Southerly, fresh ... . .
Northerly, fresh ....
Southwest, ligb t ....
Northerly, light . .••.
Southwest, fresh .. _.
Southwest, light . __ .
Northwest, fresh._ ..
Northerly, :fresh .. _.

Partly cloutly.
Rainy.
Mostly cloudy.
Mostl;ycleara. m.; clondyp.m.
Clear a. m.; cloudy p. m.
Partly clear a . m.; clourly p. m.
Clear.
Hazy a. m.; cloudy 11· 111.
Raining all day .
Cloudy .
Cl ear.
Mostly cl01;idy.
Clear.

s

i:q

----

- - - - - - - - - - --t

Means .. 46. 68 58. 13

Remarks.

~0

3!)
39
4:3
39
39
39
39
41
39
39
39
42½
40
40
•13½
42
45
41½
43
44
50
45
46
48½
45
46
4G½
47
46
47
46
47
54
51
49½ 48
49
57
50
53
59
49½
50
53
53
53
50
52
-15
51
51
56
57
5 1¼
!'i3
57
5!l½
51¼
511
53
49
5H
51½
53
4G
51½
51½
66
57½
52
54
69
58½
54½
69
55½
63½
5'1
61
64
57½
57
64
75
58½
62
69
57½
74
60
67
61½
68
61
67
61½
68½
61
67
62
67½
61
63
60½
62
61
60½
63
65½
-- --- Sums ... 1447 1802 1552. 5 1699 1580 1544
40
37½
36
41
39
43½
44
44½
39
-12
42
11
46
19.
4G
13
45
14
48
l!'i
1(1 ' 46
17 : 4:Z
18 . 41
19 I 43
45
20
4!)
21
22
50½
55
23
51
24
58
25
6lt
26
54
27
54
28
29
58½
50
30
55
31

Wind.

54. 80 50. 97150. 13

... . do . ...... .. ..... .
Variable, fresh . .....
Southerly, lig ht . ... .
Variable, light .•....

Po.
Rainy from 9 a.. m.
Rainy a. m. ; cloudy p. m.
C lear.
Hazy.
Rainy.
Cloudy a. m. ; min p. m.
Clear.
Do.
Do.
Cl ear.
Hazy.
Clear.
Do.
Cl ear.
_Cloudy.
Do.
Mostly clear.

,

X.-Gencral summary of observations on temperature at Bucksport, from June, 1873, to May, 18i5, inclusit'e.

TABLE

C)1
~

0

Water at tho pond.
Air at hatching-houso.

9 u. m.

Water at hatching-house.

Snrface. Bottom.

Dnto.

s

s

oi- l p.- I i

I ~ I ~. I ~. I ~ I ~ I

1-1.

s

s

~.

3
~
j

- - - - - - - - - - - 1 - - - 1- -- 1 - - 1 - - - 1 - - - 1- - -1 - - 1- - 1 - --1 -

I

Surface.

~
t:j

Bottom.

>,;

0

--8

~0

P=l

~ ~

•I

~

~1~1

s
ol

r-

I

s
A

,-<

i

~I~ I

s
oi

r-

s
s:i

~

I.

~ ~

- - 1 -1 -1 - 1- 1 - -- , - - -, -1 - 1 - - - 1- - - 1 -1 --

18i3.

Juno ...•.•.•........ .......
July ............... .•......

t~~~~:i;i~:
:::::::: :::::: ::
Outol>er ... ................ .

No,·emlJor
DecowlJer ..•••...... ..••. ..

56.13
62. !l
58. 26
49. 83
40. 87
20. 85
15. 52

73. 13
80. 06
76. 16
63. 97
54. 54
30. 7
26. 45

14. 84
10. 54
21. 61
29. 25
45. 81
54. 3:3
60. 73
56. 84
53. 07
40. 71
27. 73
15. 76

22. 71

69
4d
44

46
55
46
37
27
- 2½
-22

50
45
46
53
76
84
89½
82
81½
60
50
44

33. HI
-13
33. 59
-21
33. 43
33. 83
1
33. 64
35. 00
35. 53
5
37. 97
51. 03
34½
53. 38
45
60. 65
64. 83
50
d64. 67 d68. 73
44
40
28
9 /37. 07 /38. 76
-11
35. 06
35. 53

47
37

35.11
33. 93
32. 79
34. 07
49. 74

37
35
34
44
69

89
92
86
84

a69. 5
71. 77

37. 1
33. 54

38.18
33. 69

48
35

33
32½

34
34½
37½
42
6~½
74
75

~~½

68. 74
60. 4
52.19
b37. 05

a71. 4

74. 03
70. 8
61. 67
53. 65
b37. 66

75
80
77

66
59
46

66
67
60
56
46
32

a67. !l
70. 74
68. 26
60. 07
52. 03
c39. 92

a68. 2
71. 61
68. 8
60. 67
52. 65
c39. 65

I
~i57 I

71
76

4(i

25.16
33. :{6
38. 38
59. 94
66. 4
73. 52
70. 94
64. 38
54. 02
37. 27
25. 97

'

lbi5.

January .................. .
J<'eunmry ................. .
Ma1'C-h . ................... .
.April ..................... .
~la_\· ..................... .

1
8
HI. 23
32. 73
40. GS

n
t..a'

i
H

U1
U1
H

0

zM

1~ JI ll l j: ::'.i i ;;;:::Ji:i ::; : ; I; Iii!:: i;: :~:

C

1-rj
t-,:_j
H

00

~

>-

~

t::,
1-rj

,, " I ,. I

20. 72
32. 8 4
42. 97
58.13

43
47

GO

75

-28
--t 8
-3
19
36

35. 53
34. 20
33. 29
36. 47
54. 80

a A.Yera~o of observations from Juue 21 to 30 iuclusi\·e.
b A \'l r,1i.:1• of ol>st•rvations from Nov. 1 to 19 inclusive.
c A n•rago of ouscrvntions from Nov. l to 1:J inclusive.
dAn•mgo of ol>t1cn·utious from July 1 to 15 inclusive.
0

1-rj

~

: ::::::: ::::::::: ::. :::: ::: : :::: :::::::: :::::::: :::: :::: :::::: :: :::::: :: :::: •· .••

32½ .•...•.. ·••··•·· ............•••......... ··••··•· ..•..••..•••••...•••••...•...••.

::: : ,::::]::] :!!!:

0

0
66
67
58
56
47
36

1874.

Jnnnary
Fol>ruary ..... .
:March .. ••••.
April .............. . ...... .
May ............. .. . ... ... .
Juno . ...•••
July ...... .
AUl,'11St ·······•············
Septcm here .............. .
October ......... .. ... ..... .
No,·emlJcr ...... . ......... .
Decowuer ................. .

1-3

34½
33¼
32t
33·
38½

H

00

~

50. 97

I........ I 62 I 39 I::::::: lh50.- i:1. I 61

e No observationH made Soptcm ber 20.

.f Avcrago of observations from Nov. 3 to 30 inclusivo.

g Average of observations from Nov. 1 to 15 mclusive .

t:,j
~

3!)

H

M

vi
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B-THE SALMON OF LAKE CHAMPLAIN AND ITS TRIBUTARIES.
BY W.

C.

WATSON.

Sm: I take great pleasure in com,plying with your request "to prepare a paper on the salmon of Lake Champlain and its tributaries". I
fear, boweve.1·, that I shall not· succeed in furnishing anything novel or
interesting, or add essentially to the views I have already published.
1.-ABUNDANCE OF THE SALMON IN EARLY 'l'IMES.

Since the receipt of your favor, I h. we
.
sedulously tried to trace old
residents, from whom l might derive some new facts or incidents, illustrating the prevaleMe of the. salmon at ti.le early stages of the settlement of the region, or for obseryations disclosing ·fresh or unfamiliar
traits in their habits. My efforts have been attended with only trifling
success. When I first engaged in the investigation of this interesting
subject, nearly a quarter of a century ago, I secured information from
many persons, whose recollections extended· almost to the period when
the fishedes of the country were in their normal condition, or of those_
who had received traditions of the salmon from their immediate ancestors,
which imparted much valuable intelligence. I garnered up from such
sources ~any important facts; but now, when I attempt to renew
these inquiries, I find that few of that_ class of persons rnmain, and tllat
tile field of research is very limited.
One fact, which is fully estal.}lished in thetraditions of the salmon-fisheries, bas, I conceive, important bearing on the scheme in which you are
so deeply and efficiently interested, and presents most fa,·orable auguries
of the success of the undertaking. I :refer to the wonderful exuberance
of this fish when the country was first occupied. I base the opinion
upon the idea that this exuberance indicates that the locality was congenial to their habits, and that they were attracted to these haunts by
peculiar causes. I will venture to suggest a few speculations on the suµject, although they may appear crude and unphilusophical to your great
experience and attainments.
I believe tllat no other waters, not even the tributaries of the Onion,*
ever exhibited so extraordinary a copiousness of these fish-and certainly
they could not have exceeded it-as they appeared to the occupants of
the Champlain Valley in the latter part of the last century and early in
the nineteenth. The natural causes are very obvious which produced this
result, and among them a few circumstances may be indicated. Lake
Champlain was readily accessible to the salmon from the ocean by the way
of the Saint Lawrence and Sorelle or Richelieu Rivers, and was also CJ)mparatively coutiguous to the cold northern seas. The streams emptying
into the lake have generally a short course, and usually with long reaches
* Now called Winooski River.
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of gravelly bottoms, are rapi<l in their currents, and start from cool lakes
and ponds, aud in their pass::iges at that time were largely feel b,r cold
springs, an<l sbiel<le<l in their whole progress by the canopying of IJea,·y
umbrageous trees and bushes, which effectually shielded them from tlie
influence of the sun's ra.ys and the warm air. A coolness of the water uot
exceeding probably 45°, a temperature so delightful to the salwon, w.is
thus maintained. Each of these qualities of the streams, impetuosity
of the current, a gravelly bottom, a low temperature, to wl.iicli may ue
ad<led great purity, is a condition of nature eminently attractirn to tlrn
salmon. They enjo_yed repose and impunity amid the utter ~ileuee and
seclusion tbfy loved. They were not buute<l by the rutllless sportsman,
or even disturbed by the spears and nets of the Iudiau. rrl.1ey l.Jatl ea~y
an<l safe access to tbeir favorite breeding-grounds. When Uliamplaiu
entered tue lake in 1G09, he found its shores unpeopled and silent. The
i;;moke of not a, single wigwam arose in the atmosphere on ~ither shore.
Tl.le bloody and perpetual incursions, along the common highway it
afforded, of the Mohawks and Alg-onquins in their reciprocal attacks,
had driven the savages that once inbabite<l tlie beautiful territory inro
tl.ie recesses of the interior for security. The region uordering ou the
lake was a scene of total desolation, and continue<l in that condition to
the middle of the succeeding century, an<l was but spa1·sely occupied
until near its c!ose. In the view I have embraced, tbis aspect of nature
rendered tbe lake and its affluents singularly adapted to tlie bauits of
the salmou, au<l attracted them in the remarkable abunda,nce which we
shall see dicl exist.
The fact of the exuberance of the salmon in these waters wllen tl.10
environs were first occupied by civilized man is establisbe<l by tLe most
ample and ati factory testimony, aud appears to me wortlly of perpetuation, as interesting in its relation to natural history, and as calculated
to ai<.l aud illustrate the future rei,earches of the student of nature.
~be fir t historic notice of the prevalence of salmon iu the region, I
think, appear? in the corre porn}P,uce between ·wmiam Gilliland, the
})ion er of tbe Champlain Valley, aud Arnold, ~ho was cruisiug ou the
lak with the American flotilla in the summer of 177G. Ilis letter
Rtate that on a single occa 'ion Gilliland lrn<l preseute<l se,·e11ty-frrn
alu,ou to a petty-officer of Arnold, and asked tlle ser,ice" of tb, 'hip',
carp nt 'l' to r pair hi " 'almon-crib an<l apparatu , wliicll had been
canietl a way by a gr at flood"· Be also affirms, in a memorial to Uonr>s.· in 1777, tllat b "bad complimented tlJC .American Army with
ji It 'fll hnndr cl almou in one year"· Wilen tlie writer fir ' t became a
n ·icl<.>nt of the li trict in 1 24, many of the original ettler ' of tile
·ountry wpr y t living, who w re men of re pectability auc.l po,itiou
an( of uu<loul>t (1 ,Tracit_y. Their talc of th" al>undan •e of tu -almou
whi(•lt pr,,., ii cl at tb< t tim d I and d for their acccptanc an ('.Xl'l'ti
of th .trouofaitll in tli truthfuh1<.•~ of the uarrators. 'ouiinofr m tu rnimp acbal>l · urce , tu y <lid, and corroborated by uuilorm
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traditions and the current of unh·ersal testimony by actual observers or
participants of the incidentR, there was no hesitation in receiving the
statements as authentic and true. I have heard the account from several
of these individuals that when they immigrated many streams were so
througed by the snilmon that.it was unsafe at particular seasons to ride
a spirited horse into tbem, for tbe rPason that the fish were so abunclant
and bold tliat they would fearlessly approach the horse and strike him
with great force by foe powerful muscalar action of their bodies. It
was often represented that it was a common pastime, as well as a most .
desirable means of obtaining food at t.bat _time, to drive a team into
some of the shallow trib1~taries of -t be river, and from the wagon spear
the salmon with pitchforks, and thus obtain in a few minutes all the fish
needed for consumption. Many of the salmon taken in this primitive
method would reach twenty poun<ls in weight.
Among tbe v<1,rious persons from whom I have received interesting
information in aid of my inquiries, I am particularly indebted to Silas
Arnold, esq., of Reeseville, for several facts which were communicated
to him by his father, Hon. Elisha Arnold. This gentleman was one of
the earliest prominent settlers, and subsequently attained liigh social
and political standing in · the district. Among these incidents, Mr.
Arnold recalls the following circumstance, which coming from so intelligent and reliable an authority amply corroborates the almost incredil>1e
traditions of the former copious prevalence of the salmon in these waters.
About the year 1800, or possibly a year or two previo_us, at any rate
it was at so early a period in the occupation of the country that the pathway through the woods, lea.ding from the residence of Judge Arnold.
situated near the center of th~ present town of Peru, to Plattsburgh,
was marked by a series of blazed trees. As he was proceeding to the
latter place, in fording the Little Au Sable, a small shallow stream, ne.:'!r
itsmouth, the passage of his wagon was largely impeded by the throng of
salmou which was in the stream, and he readily caught and threw upon
the bank all be wished to take.
Mr. Arnold has called my attention to a familiar fact, which is observed among all gregarious fishes, and is peculiarly characteristic of the
salmon family, and tends to relieve the marvelous tales of the early
exuberance in the Champlain region of the salmon from tlieir incredible
aspect. He says that they ascended the streams in shoals, or schools,
which intermitted in their progress, and that the flow of the :fishes was
not con stant or continuous as might be inferred by the langua.ge of the
traditions; that when encountered in the vast masses so often described,
they were passing a particular locality, consolidated in one of these
shoals, or schools.
Mr. Oscar F. Sheldon, formerly of Willsborougb, Essex County, comri:mnicated to me a record, which be deems perfectly authentic, of five
hundred salmon being taken in a single afternoon early in the present
century, from the river Bouquet. Tlle Bouquet is a tributary of Lake
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Champlain, and may be regar<led almost as an estuary up to the falls,
a distance of about three miles, and is navigable to that point by vessels of light draught. It was therefore peculiarly adapted to the habits
of the salmon, and beyond the falls I think they could not penetrate.
The record of the circumstance of capturing fifteen hundred pounds of
salmon in the year 1823, at a single haul of the seine, near Port Kendall,
i11 the town of Chesterfield, in the county of Essex, was said to have been
among the papers of Levi Higb by, esq., in 1852. He was a man of high
character, and was, I understood, -an actor in the achievement. This fact
is not only memorable for the extraordinary quantity of the fish taken, but
it also illustrates the singularly erratic and in.scrutable habits of the salmon. In all my investigations on the subject, this is the only instance that
I Lave learned of the salmon being taken in auy great quantities except
from the rivers and their branches. The facts connected with this incident
seem to claim some attention, as calculated to throw a little light on the history of the fish. Between the Bouquet and Au Sable Rivers, no stream of
any magnitude enters the lake except the brook tlJat debouches at Port
Kendall. This brook plunges over a sheer precipice of at least forty feet,
directly into the waters of the lake, without any or scarcely any space interveniug. The immense catch of salmon recorded coul<l not therefore
have been taken while they were attempting to reach their spawninggrounds, but were found near the shore, although in the open waters of
the lake. They must necessarily wander through the lake in schools;
but thi is tJJe only case which I have been able to trace where they ha,e
been captured except in streams or in the act of entering into them.
These facts, which might, I think, be accum ulated by a large catalogue of similar incidents, are sufficient, in my judgment, to sustain the
proposition that the waters and the tributaries of Lake Champlain were
teeming at a former epoch with salmon to a!1 extraordinary, if not unexampled, extent.
2.-TIIE DIS.APPEAR.ANOE OF 'l'IIE SALMON, AND ITS CAUSES.

Unhappily, another fact, alike regretted by the sportsman an<l the
political ecouomi t, is equally clear-the total disappea.rance for many
pa t yeartS of thi prince of fi bes from all the region. An event of such
liciteu much inquiry and speculation, but it still
importance ba
remain a problem that will probably uever receive a sati factory
olutiou.
ariou tbeorie iu regard to the agencies which barn
cau d tbi ingular re,olution have been sugge ted and may claim
im· frration. If any pby ical condition of the country, or tJJc water , or
th ir cbann l ': form d allur ment that attracted the almon, the decay
r r m val f th e condition would neces arily di ' pel sucll attraction ,
and t nd t th aba11donm nt of the region by th fi 'h. I ba,·e referre<l
r gion, that
n r po and eclu ion, even in a, wil<lern
rd r of th lak , a one explanation of the original
, lruon in be tranquil cene . The fir t occupation of
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the country began to disturb that repose; and, as the population
increased, the solitude and quiet of"the fish were more and more invaded,
until ultimately the clangor of machinery, the tumult of business, and ,
witll far greater effect than all the rest-, tlle jarring of the engines of
steamboats and their fierce disturbance, expelled the salmon from their
ancient and loved haunts.
In regard to the effect of steamboats on the salmon-fishery, the Hon.
Thomas B. Watson, of Pern, Clinton County, communicates to me the
following statements, which he received from an aged man whose whole
life has been devoted to fishing. He says that the salmon run from the
lake into the rivers during the night, and that he has frequently seen
them, when a steamer was merely crossing the mouth of a stream, so
excited· by alarm and panic at the noise and agitation as to rush impetuously over a shallow bar into the deep water of the lake. The same
person informed Judge vVatson that the opinion prevailed amoug old
fishermen, when the decadence of the salmon-supply first began to be
observed, that it was caused by their dist~ubance on the Richelieu Rh~er
from the steamboats; and, in support of this idea, he said that be was
engaged in 1838 in capturing between fifty and sixty salmon in the Au
Sable River, and that no salmon had appeared in that stream for the
fifteen preceding years, and by a singular coincidence, which confirmed
in their minds this theory, the only steamer plying on the Richelieu had
been burned the same season. Howernr correct may be this conclusion,
any impediment or disturbance which may have existed in that narrow
and shallow stream may be enumerated amo·n g the possible causes of
tbe expulsion of salmon from the lake. That all fishes (and the fact
may be exhibited especially in a family so sensitive and shy in its
nervous organization as the salmon) are frightened from their haunts by
noise and agitation has been sufficiently demonstrated on Lake Champlain in the recent construction of the New York and Canada Railroad.
This work was attended by heavy explosions near the waters, wliich fish
bad been accustomed to frequent in great copiousness. I have understood that immediately afterward these resorts were generally, at least
for the time, abandoned by the fish. The qui.et the salmon constitutionally delights in and its sense of security have been invaded, with consequences still more effective, by another agency, which became augmented by the iucrease of population. I refer to the persistent and
inexorable hunting that ·nop only assailed them by the net and the jacklight and spear, but pursued them to their gravelly beds and breedinggrounds, and there not only ruthlessly slaughtered the mothers and
millions of the embryo, but droye innumerable multitudes in panic and
alarm from the waters, probably never to returu to their former haunts.
Another reason may be assigned, and I conceive with much force, for
the salmon relinquishing localities which were once their favorite
resorts. T~ey love, as I have stated, to seek cool waters, and this gratification they attained in the normal condition of the region; but when
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in the progress of improvement "the forests primeval~, that embowered.
the streams, and aided in imparting a delightful coolness to the waters,
were removed, and the waters exposed to the action of the snn and air,
while the cold springs that fed them were desiccated, the temperature
of the water was raised higher than to be congenial to the habits of the
salmon. This condition may be discerned in nearly every stream that
flows into the lake. Another qualification of the water which is essential to the comfort and enjoyment of the salmon is that it should be
pure, and, in the words of Judge Watson, "highly aerated"· The rapid
erection of saw-mills, until they occupied almost every water-power, litera,lly extinguish~d in almost every stream this native condition. The
sawdust stained and polluted the water, and the sediments and debris
of tbe mills sett.led largely on the gravelly bottoms, which bad been so
alluring to the salmon, changed their character, and revolted· the cleanly
habits of the fish. Mr. Arno1d mentions another effect from this cause,
which may have exerted a greater influence. He lrns observed, in bis
own experience, that the sawdust with which tbe water was charged
was necessarily inhaled by tlle fish with the fluid, and that particles of
it were not ejected, but remained adhering to the gills. This mechanical
effect must have produced annoyance to the creature, with succeeding
suffering and possible death.
The most formidable and indeed insuperable obstacle to the ascent
of tbe salmon were the innumerable dams constructed on alrno tall the
streams near their rnoutb::s. These were usually of a perpendicular
height so great as to utterly repel the attempts of the fish to ornrcome
them. Tltis cause of the di a.ppearance of the salmon is so pnramouut
and obvious that the discussion of any other would be superfluous were
it not that it seems appropriate in a paper like this to present every
possible view of the question before us, un<l for tbe very conclusiYe reaon that several stream , of which the Au Sable RlvPr is a striking
in tance, that have equally uffered with the others from tbe al>andonment of tbe salmon, haYe never impeded the run of the fish by dams or
any other artificial ob truction. IIad tho advent of the salmon in ti.le
riv r b en coincident with tho season of high water, tlleir a cent of
the e impediments would have been immensely facilitated, but their run
wa precis 1y at the uRnal occurrence of the lowest Dow of the 'tream .
The Yolume of water wa almost totally exhausted uy tbe flume:, and at
tim · care ly trickling onr the apron of the dam, witlrnut foroi 'bing
any .·npply to the lope· or sluice con tructed in accordance witll th
tatut '. Tlle popular xcit ment became at length RO dN:'i)l,Y inflamed
l>y act which w re then r crarded a encroachme11t on puulic irnmuniti tllat tb graml jury of Clinton County, cw York; were impelled
in tb
ar 1 rn, to pre ent au indictment again t the propri ,tor of th
dam r t <l at the mouth f the Saranac River in Platt burgll. The
indi · m 'll , am UO' ot!J. r av rrnent , alleged that previou to tbe ere ·
tion of thi dam ' almon were accustomed to pa ~, an<l actually did
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pass, from Lake Cbampla.in into and up the Saranac River for a distance
of twenty miles; * * * that before the dam was built salmon were
seen above the site;" and that "after it was built many were caught at
the foot of tbe dam, but none above it;'.' "that salmon begin to ascend
the river from the lake in June and July, but largely in August
and Septem ber 1'. It appeared .that the clam was fourteen feet high, and
the sluice-way forty feet long~ and arranged at an angle of 30°.
Tllis indictment was vehemently pressed, and resulted in a protracted
and bitter trial in the circuit court. It was calculated to open a thorough
investigation of the habits and movements of the salmon in connection
with that particular stream. A great mass of witnesses, em bracing
most of the early settlers then living, were introduced, and, had the
great volume of testimony taken on that occasion been preserved, we
should now be in possession of all the essential facts and incidents necessary to form a history of tlle salmon-fishery of that period and locality.
.Althougb the case was elaborately argued in the supreme court (Johnson1s Reports, 17, page195) both on the merits and the law, the decision,
which was in favor of the defendants, unfortunately rested purely on legal
and technical views, and we have but slight references to the facts in
the report. We detect, however, faint glimmerings of the evidence in
tbe arguments of counsel. It seems to have been in proof that the
water in the sluice-way was too shallow to admit the passage of the fish.
It is worthy of remark that one point of Mr. Walworth, the utnre eminent chancellor, as counsel for the defen,se 1 and evidently base l on some
features of tbe testimony, was that "no fish visit the lake from tbe
ocean; the salmon ascend from the lake, and are fresh-water fish''·
And it appears from a point made by the opposing counsel tllat "the
evidence in the case is that salmon abounded at the foot of the dam,
and would ascend the river if not hindered by that obstacle' 1•
We may perhaps appropriately refer, as a subordinate cause of th·ese
results, to the depredations of other fish upon the salmon by assailing
them on their spawning-grounds, destroying the ova, killing the young
fish on their passage to the sea, and frightening the salmon from their
usual baunts. This cause, of course, al ways existed, but circur;nstances
might lrnve stimulated its development.
These changes in the pbysical condition of the region seem adequate
to producing the abanuonment by the salmon of the Champlain· waters,
but they were eutirely local. The eccentric and capricious nature
of all fish, which produces many strange phases iu their movement,
and from the general operation of which the salmon is not exe111pt, may be referred to as another possible cause of their disappearance from these waters. The idea is probably fanciful; but as my
purpose is to unfol<l the whole subject, it may not be unworthy of a
moment~s inquiry. Is it wholly improbable that the abandonment of the
Champlain waters by the salmon may be due to their :qnding more
genial resorts and fresh and more attractive feeding-grounds, I will
venture to present a few facts in support of this suggestion. During my
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long residcnee on the borders of Lake Champla.in, I have observed that a
particular kind of fish will occasionally, through several successirn
seasons, be very abundant; that the supply gradnally diminishes, until,
in the end, they nearly disappear, while another variety becomes
predominant, rapidly increases as the first decreases, and they also
pass through the same changes. The smelt, a marine fish, was, until,
a comparatively recent perio<l, almost unknown to the fishermen of the
lake; but in late years it is often taken in vast quantities through the
ice, while in some seasons it is rarely seen. Such, also, bas been largely
the history of a, choice fish known in this region as the lake-shad.
3.-TRA..ITS OF THE SALMON.

The pertinacity of the salmon in renewing, after repeated failures,
their attempts to leap up falls too high for their powers, and the vast
muscular force they exhibited, was witnessed by the settlers with equal
won<ler and admiration. I do riot know that the myth, which once
prevailed in the popular faith of England and Scotland, that the salmon
takfog the tail in its mouth formed a wheel and thus rolled up the cascade, m~er obtained in this region; but the stories of the pioneers
and old fishermen were almost equally marvelous. The fish ascended
the precipice by the mere exertion of physical strength; but the method
which it is sai<l they adopted to secure a safe descent reveals a wonderful instinct or a rare exercise of sagacity and intelligence. They were
aecustomed, it is rel:1ted, to npproach very near the verge of a fall, and
instead of' allowing them selves to be precipitated hea'1loug or rolled
sideways down the current, ,rith the imminent peril of being dashed upon
the rocks below or drowned, they would deliberately turn their tails
~oward the cascade and by tl.Je vigorous action of their fins and motion
of tl.Jeir bodies would. maiutain their position and be borne safely down
the obstacle.
The progre s of the salmon in their annual migration from the sea to
the tributaries of the lake seems to have been singularly slow and
methouical. Instead of diffusing themselves at once and promiscuously
through the lake, the advance from the north was apparently controlled
by a sy tern or some law of instinct. The old :fishermen all concur in
the recollection that a con siderable interval, varying iu their statements
from one week to a montli, always occurred· between the time of arrival
of the fi h in the Saranac and their appearance in the Au Sable,
although th mouths of the e streams are only separated by a pace of
about tw l ve mile . Iucidents in the habits of the salmon, wliich came
under my per onal ob en·ation more than fifty years ago, expo e ome
trait which po. ·ibly may be regarded in the measures in progre to
r habilitc le th tr am . with the e fish. A high bridge panned the
arana n ar it. mouth, in tbe illage of Plattsburgh; a ma , irn dam
t ocl a :C w ro 1 , boY , a it did at the commencement of the centurs;
on h w
n 1 f the dam, the tatutory trough or lope bad be n
c n tru ·t d au<l n the oppo ite end was situat d a large aw-miJI
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which discharged a strong an<l impetuous volume of water through a
race-way. I saw schools of salmon swimming below tue bridge, and
iu<livi<luals speared from it at a height of fifteen or twenty feet. They
seemed to be wandering in confusion, ascended to the foot of the dam
and returned, paying no attention to the sluice-way, which was indeed
impracticable for their· ascent from the slight supply of water that
passed down the slope. They were constantly attracted to the racewny, and plunged into it as if its rushing current was congenial to their
habits, or perhaps in the vain hope of reaching by that channel their
appropriate breeding-grounds. 4 weir was built in this race-way, in
which, dnring the season, salmon were daily captured.
4.-THE AU SABLE RIVER.

The contemplated scope. of this paper does not embrace any notice of
tlJe policy which has been initiated for restoring salmon to the waters
of this r0gion; but I will venture to express a regret that the experiment was not extended to the Au Sable River. The r<;>asons.for this view
will best appear from a brief notice of the peculiarities of the stream and
the salmon-fishery connected with it. It will be seen that it retains,
more th an any other tributary of the 1ake1 its original qualities and
conditions.
The riYer measures from the lake to a high vertical fall, which was
never surmonnted by tlie salmon, a distance of about six miles. Nearly
one-half of this space is below the chasm, and occupied by heavy rapids
or gentler ripples, with occasional short ranges of slackwater. A placid
and deep pool lies immediately at the foot of the chasm, where tlie
water seems to rest after its turbulent passage through the gorge.
Above this point, tlrn water rushes with impetuous violence, and in part
of its course is compressed. within a narrow natural canal, where a
human foothold cannot be maintained for a moment, and which no fish
but the salmon could ascend. In the short space between this canal
an<l the falls, the stream somewhat expands and although rapi<l is less
vehement than below. Through its whole course, with brief intervals,
it is oversliadowed by masses of trees and thick bushes, or it leaps and
roars beneath lofty precipices that cast a perpetual shade, where the
rays of the sun have never penetrated. At one period, the whole liue of
the river a hove this fa,11 was studded with saw-mills; but to-day not one
of any magoitnde exists within twenty miles of the lake, while below thi:s
point no dam or other artificial obstruction bas ever been erected on the
river. Such is the present aspect of the A.u Sable, and such was nearly
its condition a lnmdred years ago. In the six miles I have descr-ibed,
it is as quiet and secluded. as it is possible any stream can be in the
midst of a populous and cu1'tivated territory. The remarkable circnmRtance to which I bave adverted of the appearance of the salmon in the
.An Sable River in the year 1838, and long after they bad abandoned all
the waters of. the Champlain system, while it is higllly significant in
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se\-eral respects~ has an important bearing on the point we are examining. Were they allnred back to the stream by its peculiar and exceptional condition 1 Were they an advance-party exploring their former
haunts, with a purpose of recolonization by tlleir tribe1 The Au Sable
nernr abonnded with salmon to the extent tbat characterized other
streams iu the vicinity. No traditions exist of its having teemeu with
,ast schools of the fish. They frequented it, however, in numbers to
make the :fishery bigllly satisfactory. The salmon, it is snpposed, left
this rh·er simultaneously with their abandonment of all the other
tributaries of the lake. vVe have seen that no dam or other artifieial
obstruction ever existed on the lower portion of the river, and therefore
the disappearance of the fish from that particular stream caunot be im_pute(l to the existence of any of t.hese imperliments. We must account
for this resnlt on some different theory. Modern improvement lrns
created st1·uctures over the Au Sable which may affect the sucr,e ·sful
introduction of tbe salmon into the stream. The New York a1nd Uanada
Railroad crbsses tbe river not far from its mouth, aud bas constructed.
a bridge over both the branches, which form a delta of tlrn ri,·er. The
bridges are much elevated. above tlrn usual level of tlle water; I have
felt apprehensive that these strnctures and their use might impair tlie
value e,·en of the common fisheries on the stream. Tlle lrnutiug of the
salmon at that period in the Au Sable was b_y unusual metlrnds and
s1)eciull.Y exciting. .An aged man is still liviug who informed Dr.
George F. Bixby, of Plattsburgh, that, in his boyhood, Im was in the
habit of carryiug a torch or jack-light for a sportsman to spear salmon
in this stream, aud tllat they killed them, often weighing twenty pounds.
They would descend. the high bank and enter the rin•r near the llea<l of
the natural canal, aud, wading in the water toward the fall, found tbe
fish lyiug upon the bottom, who, either clazzleu by tbe light or
careless in their refuge, would allow the spearsman to approach tllem
sufficiently near to strike. He represented the fish as appearing, when
the torch-light was reflected from their mottled backs 1 like bunche of
lrny snuken in the water.
The ·rnlned correspondent from whom I have frequently qnote<l, write
me that when a child he saw a man sitting in a boat at the bead of one
of the rapid I have described, and drawiug in the salmon with great
rapidity; that he cast a long line and a common hook baited with a
piecP. of pork iuto the rapids, and that even bef. re the hook touched
the water the fl h woulu seize it with tile eagerne 'S tllat is often <l1 ,_
played. by tbe trout. This i the only instance that my inqniric ba\·e
di clo e<.l of almon beincr taken in these waters lJy the book. It wa <
common , I ort, fifty year ago, to seek the salmon on the fall , where
they w r ·p ared in great numbers, as they attempted to leap up the
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XXV.-NOTES ON PISCICULTURE IN KIANGSI.*
BY H. KOPSCH.

li'ish-culture having attracted much attention of late years in Europe
and America, a few notes ou the mauner in wbieh it is conducted in
this part of Cbina may be of interest.
It is well known that "the Chinese have long bestowed more attention on pisciculture than any other nation, and with tllem it is truly a
branch of economy, tending to the increase of the supply of food and
the national wealth-nut merely, as it seems to have been among the
Romans, an appliance of the luxury of the great. ·
~•The art of l>reeding an<l fattening fish was well known to the luxurious
Rom<tns, and many stories are related about the fanciful flavors wllicb were
imparted to such pet fishes as were chosen for the sumptuous banquets of
Lucullus, Sergius Orata, and others. The art bad doubtless been borrowed from tbe ingenious Chinese, who are understood to have prac- .
ticed the art of collecting fish-eggs, and nursiug young fish, from a very
early period. Fish forms to the Chinese a very important article of
diet. and from the extent of the watery territory of China, and the quantities that can ue cultivated, it is very cheap. The plan adopted for"
procuring fish-eggs in China is to skim off the impregnated ova from the
surface of tlrn great rivers at the spawning season, which are sold for the
purpose of being batched in canals, paddy-fields, &c., and all that is
necessary to insure a large growth is simply to throw into tlie water a ,
few s·olks of · eggs, by which means an incredible quantity of the young
fry is saved from destruction."
Such is the description given in Chambers's Encyclopedia, of pisciculture in China, but as all details are omitted, it is proposed to supply
a few from observations made in this vicinity. Fry-fishing commences
here (Kiu-Kiang, on the Yangtse) about the middle of May, and lasts
from ten to fifteen days. The preliminaries for this kind of fishing are
not numerous. The net, which is of coarse gauze, dyed brown, is fixed
ou its proper frame, and the whole cast alongside the river-bank, where
there is a moderate current, sufficient, howeYer, to keep the net in position, and to sweep the fry into the trap.
A single frame as it floats upon tbe water represents ot1r letter V, and
measures about 15 feet long, and 8 fePt across the mouth. The net
* Land and Water, XX, No. 510, Octouer 30, 187f>, pp. 338-330.
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attached to it is submerged about a foot, tlms serving to collect the fry
as tlley are Jrifte<l by the current in to the trap at the end of the frame.
The bottom of this V-shaped frame is not closed together, a little space
being left to allow the spawn to pass through the throat of the net leading
into tlle trap, which floats perpendicularly and to preYent its collapsing;
it is tied to splints run through the four corners of its frame, as will be
seen from the drawing forwarded.*
As many as four or six of these V-shaped frames are attached to a
long bamboo moored close to the river-bank in rows one above the
other, at distances of from 15 to 20 feet apart, where they are left all
night and <lay.
But let us look into one of these traps. The net-tender, who lives in
a mat-but ou the river-bank bard by, or in the sampan (small boat) used
to visit the nets, readily gratifies our curiosity.
Taking an ordinary-sized rice-bowl, he dips it into one of these cages,
which it should be noted appear to require empt_ying every hour, and
hands ns about a quart of muddy river-water, perfectly alive with wriggling, transparent-lor>king fry, measuring from an eighth to two-eighths
of an inch in length, with heads and eyes greatly out of proportion to
the size of their bocli~s. Even in the muddy water tlJere was no difficulty in discerning them, as one would be led to suppose from Abbe
line's statcmeut "that it is impossible to distinguish the smallest auimalculre with the naked eye." Experts are said to be able to detect the
different kinds of fry as soon as they are caught; but as they would be
too small to handle, tlleir knowledge would be of little practical value.
In a week or so they become large enough to distinguish one from the
other. After the fry are collected from the small traps they are put
into a :floating reservoir made of net, exactly like the trap shown iu the
sketch, but much larger in size, where they are kept until purchased
for conveyance inland.
Tho e old for breeding in the neighborhood are carried on the shoulders of coolies in water-tight baskets to the ponds and lakes, of which
there are a great number in this circuit. Along the Yangtse fry, is old
by the jar or bowl, according to the quantity of fish · it contains,
and from five to six hundred cash (equal ls. 8d. to 2s.) appears to be
the avera()'e price per jar, according to the statement of the boatmen.
Most of the fry i · con vcyed inland by boats, which come from the interior for the especial purpo e of loading with this freight. Tllese peculiar-looking craft generally bail from Kan-chow-fu, a largP, town to the
outh of the provi11c , on tbe Khan River; also from Kuei-b i-b ien, in
Kuanghi m d partmeot, to tlie ea t of the province; and. tho e that
load h r g 11 rally r nclezrnn. at Kuan-pai-ehia, a small village about
f I iu Kiang, on the outh bank of the river. 1'ea-boat are
nH d t0
arry frr, but not o exten ively a tho e from ranilln. tra.tiug the article wer forwaruerl to t110 office of" Land and Water ·
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chow. ],oreign residents on the Yaugtse are too well acquainted with
the craft to need any description.
The Kan-chow boats, or yu-miao-chuan (spawn-boats), are of much
larger carrying capacity, and measure about 78 feet long, 15 feet beam,
11 feet from bottom to top of mat-cover, and draw, when loaded, from 3
to 4 feet. They are built in water-tight compartments, and are propelled by sails, tracking, or yuloeing-that is, by long sculls rigged out ·
about 18 inches or two feet from either side of the boat, on outriggers,
forward of the mainmast, and worked parallel to the side of the boat
by four or six men at each scull. About twenty men comprise the
boat's crew, who also attend to the fish in turns, their wages averaging
2,000 cash (equal 6s. 8d.) per month, with food. The boats are worth
from 450 to 500 taels each (£150 to £167). Their cargoes brought to this
port consist chiefly of timber (hewn as if for railway sleepers), wood
for making coffins, planks, water-chestnuts, water-chestnut flour, grasscloth, and sundry sweet-smelling flowers ; probably small speculations
of the crew, such as Kuei hua (Oleafragrans), Mo-li-hua (Jasminum), Lanhua (Epidendrum), and Tay-lai-hsiang (Stephanotis), &c., which fetch a
good price here.
But as several of these boats are nearly laden, it will be curious to
see how they stow their freight. From the bottom boards of the boat
to the level of the gunwale we find the holes filled with red earthenware jars (made of flower-pot clay), each measuring 18 inches in diameter and 12 inches deep, arranged in tiers, one above the other, five
high, and as we counted eleven jars on the top row amidships of the
two tiers put into a compartment, between which room is left for a man
to pass, we may roughly estimate one hundred jars in each compartment, or five hundred jars in the five sections into which the hold is
divided. A stout plank, about 5 inches broad, is laid across the widemouthed jars to support the upper ones, and to spread the weight more
evenly, but the plank is not so wide as to interfere with the bailing out
of the vessels. The jars are fastened to the sides of the compartment
by a little splint ~f bamboo, made fast to an eye in the bulk-head, and
which is made to catch under the unturned rim of the ja,r, on the same
principle that a small-mouthed vessel is lifted by a piece of wood being
put crosswise into the opening. To strengthen the rim, it is sometimes
bound round with a bainboo hoop. On the upper row of jars ano~her
plank is laid to receive the water-tight baskets, which, being much
lighter than the jars, are placed on the top, and piled up from the level
of the gun wale to the roof of the boat. The baskets are securely
lashed to poles braced athwart the boat to prevent their sliding out of
position, as at such a height a slight knock would capsize them, although
they are placed in a wicker-stand to steady them and ease the strain on
the sides of the baskets.
As the number of these baskets appears to be about the same as th1,.t
of the jars, we have a total of say one thousand jars and baskets of
35 F
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fry in one boat. After all the internal arrangements are completed the
fry are poured into the jars and baskets, and when all are full, the boat
proceeds on her voyage. Kan-chow-fu, as I have remarked, is the chief
market for spawn, but much of it finds its way into the Canton, Fo-kieo,
an<l Cbe -kiang provinces, when it has to be carried across the boundary
range of mountains, about a day's journey, bAfore gaining the waterways of the neighboring provinces~
The water is changed day and night, and after the muddy Yangtse
and Po -yang Lake have been left the young fish require feeding,
chopped yolk of hard-boiled egg being the food administered to them,
with a certain amount of bread paste. A cargo of fry is estimated to be
worth from 400 to 500 taels (£133 to £167), but on arrival at its destination realizes fully 1,000 taels or £300, the fish being then sold at so
much apiece instead of by the jar.
Reliable information as to the mortality en route could not be ascertained, but all agreed that it was considerable, though chiefly dependent
on the '' good luck '7 accompanying the boat. The distance by water to
Kan -chow is 1,055 li or 350 miles, and occupies from ten to fifteen days,
according to the weather. The navigation is against the stream all the
way after entering the Po-yang Lake. During the journey the fish are
separated into different jars; the most important thing to be obser\"ed
i~ to keep the wild fish (Yay yu) from the domestic fish (chia yu); the
former, said our informant, being of a restless nature, will not lirn
peaceably in confinement, but commences to prey on the others.
Tile Kan yii or pike appeared to be the wildest fish, and most to be
drea,ded. The fry caught here and conveyed inland is chiefly that of
the Pang tou ·yu, Kuei yu (perch), Lien yu (bream), and Huen yu, drawing of which are given.
·
The Pang tou yii measured 24 inches long, 13 inches girth, and
weighed 7 pounds, uut it often attains a weight of 20 pounds to 24
pound , and 4 feet in length. Its flesh is rather coarse and flavorle ,
which i the chief complaint of most Yangtse fish. It is sold here at
thi "eason of the year (May) for 40 cash, say l¼d, per catty, equal
to a pound and a third. This is, of course, river-caught fish. Kuei yii
(P rch), or ''Mandarin fish," as our '' boys" often call it, from tile
fact of it being the best fish to be found in the market almost at all
time, of the year, grows to a large size, is of excellent flavor, and very
firm if full- ized. The Specimen in the illustration is only average ize,
and m a ured 23 inches in length, 18 inches round the body, and
w igh d between 7 pounds and 8 pound . The price range from 40 to
60 ca h, qual 2d. to 3cl. per catty (l¼ pounds), according to s a n
and tim of day; but even at the latter price, "Mandarin'' :fi h would
not b a ry xpen i e luxury, yet the lower classes seldom indulge iu
ft r the Kuei yu, the Lien yu rauks next, being a rich and firm
I often grow 3 fe t long and 20 pounds in weight, but the diment' the one in the illu tration were 22 inches long, 13 inche girth
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and weight 6 pounds. The Huen yu, though a coarse-looking :fish, has
an excellent flavor, and in the proper selLson is a very acceptable change
at one's table, after the everlasting perch with which our cooks continually supply us. The length of the specimen given was 17 inches,
8! inches round, and weighed betweenI 7 pounds and 8 pounds. The fry
of the Shih yu, or shad, which ascends the river in May to spawn, does
not appear to be caught or bred in ponds or lakes. It is greatly
esteemed by the Chinese, and is undoubtedly the best :fish of their rivers.
The season for it is soon over, lasting from about the middle of May to
the third week in June. In former years this :fish used to be taken from
Nan king to Peking for tbe Emperor's table, but the labor of getting it
there fresh was so trying to the people engaged to carry it, that the
Emperor was induced to forego this luxury, and the pract.ice was discontinued.
The pike of these waters grow to a very large size, as will be seen
from the cut forwarded, the dimensions of which were 49 inches long,
21 girth, and weight 36 pounds. All attempts made by Europeans at
:fishing with hooks appear to have failed, few even being rewarded with
as much as a bite, nor are Chinese often seen angling with rod and line
on the Yangtse. The system of taking spawn by forcible parturition
as practiced in the United States-a long description of which was
given in Harper's Magazine for June, 187 4-does not appear to be
known along the Yangtse, and it is a question which :fish-culturists
can decide, whether the Chinese method of spawn collecting, or that
adopted in America and Europe, is the most effective.
It is said that at Canton :fish are caught and their spawn expelled,
and afterward impregnated with the milt of the male :fish, as described
in the magazine quoted, but the statement bas yet to be verified.

XXVI.-ON THE CULTURE OF THE CARP.

A.-ON CARP-PONDS.*

As the price of fish and of other articles of food is gradually increas~
ing, greater attention is given to fish-culture, in order to have constantly
on hand an adequate supply in ponds. These reservoirs are either
natural sheets of water or artificial excavations. Those artificially constructed are, of course, preferable, especially when the greatest care bas
been taken to provide everything that will secure a good supply. Fish
can also be reared in marl or peat bogs; yet, as a general rule, these are
suitable places of abode only for the crucian carp, the roach, &c. ; and
fish from such bogs can be used only as food for other fish, such as pike
and trout.
The two kinds of fish to which we direct our attention at present, in
connection with pond-culture, are the trout and the carp. We shall con•
fine ourselves in this article to carp-ponds, as these seem to be the more
popular with us. In former times such ponds were quite common in
Denmark, and traces of them may still be seen near many of our old
castles and manor-houses.
The chief difficulty in rearing carp is, that a large number of ponds
is absolutely necessary in order to meet the expense of culture, and to
make the time and laqor bestowed upon it remunerative. Wherever
carps are raised, a complete system of ponds is arranged, the most important of which are those designed for the young carp, and those provided for the mature fish.
The pond for young carp forms, as it were, the basis of the whole establishment, .and must be large enough to furnish young carp for the o~her
ponds. If this is not the case, it is best to have several ponds for the
young. Ponds having an area of from six to ten acres are considered the
best. Such a pond must only be fed from field-ditches, and must by no
means be connected with other ponds, brooks, or streams. In this way
only is it possible to preserve the pond free from pike, which are the
most dangerous enemies of the young carp. Immediately in front of
the chief embankment, the pond must have a depth of at least five feet,
while -in other places two feet is sufficient. At its bottom a main ditch
is dug out, into which several smaller ditches lead from the sides, so
that in emptying the pond all the water can be drawn into a deeper

<

* Lidt om Karpedamme. [anon. Af A. F.] Nordisk Tidsskrift for Fiskeri.-Ny
Rrokke af Tidsskrift for Fiskeri. Andeu Aargang. Kjebenhavn, 1874. (pp. 79-84.)
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uitch outside. By this means the young carp can gather in the inner
ditches of the pond, from which they are taken. It is necessary to do
this as quietly and quickly as possible, as the young fish are vers tender,
D,nd speedily perish.
The pond for young carp should have flat ~nd even banks, so that
the sun may readily warm the water and thus quickly hatch the eggs
which are pasted to plants and roots. Hence it is not necessary to introduce much fresh water during the ..spawning season, as the water in
the pond would thus become too cold, and so retard, and even completely
frustrate, the spawning and batching process. During the spawning
season (from the end of May till some time in July) the plants which
grow in the shallow places should not be r~moved, and care should be
taken that neither cattle, ducks, nor crows, as well as other birds, approach the pond. Nor should perch, tench, or other fish be allowed to
enter it.
In those countries where carp are reared on a large scale, any piece
of ground which seems suitable is taken as a site for a pond for the
young fish, on the principle that the risk in raising any sort of grain is
much greater than that of rearing carp. In consequence of the high
price of fish, carp-ponds are now generally used year· after year continuously, while formerly the piece of ground was used one year as a fishpond and the next as a corn-field. It seems now to be the general opinion that the keeping of fish :year after year continuously in the same
pond bas no deteriorating influence on their growth. When, however,
the grass at the bottom of the pond begins to disappear and gives way
to reeds, the pond ought to be drained, and then plowed and sowed with
some grain. It is an easy matter, however, to arrange the ponds in such
a manner as to be proof against such contingencies. It is of course
necessary that the pond should be secure from inundations, and it is
al ways an advantage if no spring flows into it or issues from the bottom.
It is likewise important that the embankments should be made so strong
as not to be easily broken. A clayey or pulverulent bottom is preferable to any other.
It is best to stock the pond for young fish in the spring, when there
is no longer any danger of severe cold or snow. Two male carp, which
ought not to be less than four nor more than seven years of age, are
taken from the winter pond and placed in the pond for young fish, the
number of fish taken, however, being in proportion to the size of the
pond. Besides these fish, there are put into the pond about ten strong
carp, three years old ; from forty to fifty two years old; and about six
hundred one year old. Oare should be taken that all these fish be placed
in the pond in as perfect a condition as possible, and that they be put
own carefully in shallow place , so that it may be readily seen whether
h fi h c ntinue trong and healthy. Fish which have lo t some of their
cal , or which ha e been injured in any other manner, grow lowly.
The xperi nee of many years bas proved that carp which are ready to
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spawn, spawn but rarely, if there are no young carp in the same pond.
But even if the mother carp, notwithstanding all the care taken, should
not spawn, the pond would thus still yield some profit.
We cannot give here, in full, all the different regulations to be observed in transplanting fish; they are, on the whole, the same as those
used in shipping any live fish. The main thing to mention is, that in
emptying a pond for young fish, it should be done slowly, so as to allow
the fish sufficient time to collect in the ditches at the bottom of the
pond. While the process of emptying is going ·on, every other opening ,
should be closed in order to prevent the carp escaping.
The ponds for grown fish m~y cover an area of about sixty acres.
Carp two and three years old are kept in these ponds, and even sometimes those only one year old, provided the pond can be preser-ved free
of pike. If, however, fish one year old are not placed in these pon,ls, no
fear need be entertained of pike, especially if a grating bas been placed
at the openings where the water flows -i n and out, since this permits the
passage of small pike only. Great care must be taken not to allow the
fish to slip out. When it rahis hard and the flow of water is considerably increased, the young carp will irn.mediately swim against the current even into narrow and shallow ditches; there it becomes au easy
prey to various animals, or else, remaining there after the water has
flowed off, dies on the dry ground.
.
.
Carp ponds are used exclush:ely for rearing carp that are more than
two years old. Two-year-old carp, after having been kept for two full
years in these ponds, ought to be fit for sale; and three-year-old carp
ought likewise to be ready for sale after having been kept there for one
year, or, at any rate during one whole summer. The growth of the fish ·
will be dependent on the nature of the soil and the character of the water. The water will be most suitable if it flows from all the neighboring farms. The bottom of a carp pond should be as even as possible,
and not rise in any place above the surface of the water, as such small
islands easily become the abodes of the enemies of the fish.
Small pike, perch, and tench may also be kept in these ponds. The
pike will find ample food in the perch, which increase very rapidly, and
the tench generally keep themselves so well concealed in the mud that
they escape the pike. The pike, perch, and tench alone will, as a general rule, repay all the expenses of constructing the reservoir. Carpponds are emptied in October.
Winter ponds are used for preventing the fish from perishing in very
severe winters, when the other shallow ponds easily freeze to such a
depth and for such a length of time as to cause the death of the carp.
It is best that these ponds be so arranged that the fish may be supplied with good fresh water during the entire winter. The other ponds
can easily be so arranged as to preserve fish in them over winter; but
although in this way the difficult ~abor of emptying the ponds in the
spring and autumn is avoided, it will always be best to have separate
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winter-pond , since, at any rate, the tench cannot be left over winter
with the carp in the shallow ponds, inasmuch as they constantly tir
up the sediment at the bottom and thereby disturb the young carp. Iu
the winter-ponds the different kinds of carp can easily be kept together,
as they generall.v remain very quietly at the bottom as soon as they
have found a place to snit them.
Sale-ponds are receptacles only for fish ready to be sold. They should
not be too large, since it is desirable that the fish may easily be taken
out with a bag-net. It is best to have them near the house, or at any
rate well guarded and locked. A constant stream of water should pass
through them, and at the place where the water flows in there should
l)C a strong wooden embankment, as the carp are apt to excavate tbe
earth round the opening. The sides of these ponds are sodded, and the
channel through which the water flows off should be so arranged as to
be proof against every danger of a break. These ponds ought to be
examined and cleaned every summer. They should have a depth of 6
feet, so that the bottom may not freeze.
Care should be taken in winter to keep some openings in the ice and
maintain the inwar<l and outward flow of the water. This object is
most effectually securnl by placing bundles of straw or reeds in both
the openings. One or more holes, in proportion to the size of the pond,
should constantly be kept open in the ice.
It must be understood that there are many rules to be obserYed, and
much work to be done, which, if minutely treated, would require a very
lengthy and detailed rlescription, and which, indeed, would be out of
place here, as there are so many local differences to be taken into account in deciding what is the best plan to pursue.
In Holstein, where carp-raising on a large scale has been carried on
from very early times, almost every farm has its own method of procedure. In one thing, howe~er, all are agreed, viz, that carp-raising
can only be carried on regularly and profitably by the most judicious
treatment. A careful choice of ponds, the selection of a superior breed
of carp, and careful treatment of the fish will al ways yield the largest
profits.

B- 0 RP-CULTURE IN EAST PRUSSIA.
By R.

STRUVY. *

The undulating cbarncter of th e surface of East Prussia favors the
con tru tion of ponu , and led to exten ive breeding of fish at an early
<lay, th llea y raiu of that northern climate furni hing the nece ary
wat r in abundance.
t the tim of th Teutonic Order the province is said to have po ~s cl an unu. nal upply of fl h, and t race of that period are even t
t
n, not n1 in th numerous ruined dam", but al o in some tha
• ·n r Karpfeuzucbt. <Laudwirtbscbaft und In<l.ustrie. IIeransgegeben von
ngu t \ ien ko. B rlin: 7. Jahrgaog, 1 75, Jan., p. 8, 9.
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are still well preserved, on account of the practical plan upon which
they were constructed. A heavy pine tree, more rarely an oak one, was
simply dug out in such a way that it was hollow four feet from the
butt, and for the rest of its length was hewn out trough-shaped, and
covered with heavy cross-boards. It was supplied with a round hole
near the butt from which a tap projected at right angles. This was laid
as a discharging-pipe beneath the dam, the latter being formed, on the
side toward the pond, of planks or hewn timber, over the middle of the
hollow portion of the log, which was four feet long, as before stated. In
order to prevent the loss of fish, when the water was drawn off, screens
were placed at the tap and tap-bole. The dam was then banked up high
enough to cause the water to overflow upon a piece of gently-sloping
meadow-land. Flood-gates could therefore be dispe·nsed with, it being
only necessary to see that the water never passed over the dam. If
this was sodded at first, and the pond did not remain dry too long, it
never leaked, since moles and rats only penetrated dams when the ponds
were dry. Strong streams should not be led into such dams unless the
escape for the water around them is well situated, otherwise it may be
washed out, and afford an outlet for the water.
The abandonment of a large number of these works occurred, chiefly,
between the years 1830 and 1860, because it seemed more profitable to
convert the land into meadows or farming-land. Afterward the dams
necessarily disappeared entirely, as the land was drained and leveled.
The price of fish consequently advanced so high, on account of their
scarcity, that those who had retained their ponds found their business very
profitable. In the last few years the larger farmers have turned their
attention again, with more earnestness, to this branch of production, but
skill and knowledge in regard to it have been lost, and such losses have
been suffered that it is absolutely necessary to consider the matter
practically and resort to exchanges of experience, since theory alone
does not answer.
Three annual courses of spawn, fry, and table-carp mainly require
attention. How, then, are good eggs to be obtained! Theory suggests
that a shallow pond be constructed which can be kept free from predacious fish, and that about :five males and five females, of at least five
pounds iu weight to the acre, be placed in it in the spring, and that ten
to twelve young carp be added for chasing; old carp are said to be too
inactive about spawning-time, and the more the water is disturbed the
better the eggs will be fertilized . .The writer, in spite of having followed
these directions closely, obtained no eggs during the past year, but purchased 108,000 from a relative, who, in consequence of inability to :finish
bis spawning-pond in time, had placed his eighteen spawning-carp in a
pond of twelve and one:half acres, among the fry, and some table-carp
that had been left. The fry also grew :finely.
The cause of the failure to obtain any eggs became very apparent.
When the pond was drawn off in the spring, before setting out the
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spawning-fish, by way of precaution, on account of previous high water,
a number of large pike and perch were found, and carefully remo,·ed;
but in the operation they lost their spawn. The pond was therefore allowed to remain dry tor eight days. This, however, was not sufficient,
since, instead of the expected carp, six bucketfuls of pike and perch, a
Jong as a hand, were obtained, and the workmen repeated the old absurdity, that in some years carp spawn pike. Predacious fish make
their appearance of themselves where carp are bred. They seek the
ponds from the nearest streams during high water. The writer bad the
opportunity, during the past spring, of witnessing the persistent efforts
of a pike, of four pounds in weight~ in attempting to reach a carp in a
ditch so shallow that he was easily killed with a cane. But pike and
perch are not alone to be feared on account of their ravages; the green
edible frog is also suspected of consuming the spawn. Large bastardcarp are also supposed to injure the eggs by their attempts to fertilize
them, thus rendering them unproductive. The writer, however, doubts
this, as he bas obtained pure carp-eggs among bastard-carp. In order
to produce valuable carp-eggs, the milters and spawners should be large
and healthy, rather more of the former than of the latter, and, above all,
they shouhl receive gentle treatment in the spring, and neither be
squeezed nor struck. The pond should be preserved absolutely·free froru
pre<lacious :fish, and should have gently-sloping, sunny, grass-covered
banks; it is even more beautiful if the grass gr.ows down into the pond.
Ducks and geese, like all water-fowl, are injurious. The water must be
pure and not too cold, (spring,) nor in any degree fouled, since the formation of mold may injure the whole lot of spawn. Only the strictest attention in this particular can insure success, for one instance of neglect generally injures the whole yield.
At the end of October, or the beginning of November, the ponds are
drawn off and the eggs, fry, and spawning-fish are removed to their
winter-quarters from all that are not kept up during the winter. 11,rom
thi time to spring carp eat exceedingly little, and can be kept,
if nece ary, in very small inclosures, which are not liable to freeze,
or which are fed by water continually splattering into them. In Ea t
Pru ia preservation for the winter presents great difficulties, and
is attended too frequently with decided losses. If the pond i larO'
enough, and is supplied by a never-failing source of water, no air-hole
should be cut in the ice; but if once made, they must be kept open
throughout the winter. The appearance of carp at these holes is alway
a suspiciou circumstance, as healthy fish are seldom seen at th m.
Turbid snow-water, dammed back, also often destroys the whole winterstock in a hort time. Where :fish are crowded together light fee<lin
of oaked pea and chopped bread, is advisable; care, however, i nece ary ith all ea i1 putre cible matter, a animal offal, &c. Much b
been aid in regard to th good or bad character of ponds, with refi rnc to th flavor of the fish. This may, however, be regarded a am -
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ter of secondary importance, for although carp may acquire a moldy flavor in ponds with marshy and turfy bottoms, this unpleasant quality often
disappears a few days after they are placed in pure water, so that when
carp of very fine flavor are desired by the writer, be places them in the
basin of his fountain for two to three weeks. In case there are several
ponds, therefore, the worst should contain the fry, and the better ones
the marketable fish. With a liberal supply of food, carp, three years
old, will have a weight of three to four pounds, and they are then in the
best condition for the table, since old carp are tough and fibrous, and
those under three pounds are generally too full of small bones. For this
reason the ponds should never be overstocked. From 15 to 24 dozen of
eggs should be allowed to the acre, because of considerable loss, and 45
young fish, and, only where there is great abundance of food, double this
number. In this way a clear return of 10 to 25 pounds per hundred
square yards will be obtained, and even more if no accident prevents.
If old carp-culturists are disposed to smile at this brief account, and
to find nothing new in it, they are earnestly requested to communicate
their experie-oce, as it was admitted in the beginning that skill and ex1:mrience have both been lost, and everything must be learned anew.
The losses experienced, too, have been too great to permit the business
to get fairly under way; in fact a large company failed for want of the
necessary experience. Since, however, there is no intention of abandoning the enterprise until fine, fat carp, from East Prussia, appear as delicacies on the tables of Berlin, further information is desired.
0-0.AHP-PONDS.*

The value of a fish-pond depends upon an adequate supply of water,
and the amount of food for fish it affords. The latter condition is
affected, to a great degree, by the character of the soil and the depth
of the pond. Thus a sandy soil yields but little food, but of excellent
quality, while loamy and peaty soils are good, and a loamy mold excellent indeed; but those of tenacious meager clay, as well as stony soils,
are very inferior. These statements are especially true in regard to
ponds for carp. The :first consideration in laying out new ponds is the
power to regulate perfectly the supply and discharge of the water. A
pond is seldom formed by excavating the earth, but generally by constructing an embankment across the lowest part of an uneven piece of
ground. By employing the earth adjoining for this purpose the fish-pit
is generally formed at the same time. The best material for the dam is
loam and clay. When the soil is sandy a foundation of loam must be
prepared in order to retain the water, when a supply of the latter is not
at command.. A new soil yields the largest return, wbi.ch is diminished
by reedy growths and muddy sediment. A pipe for draining the pond,
which can be opened or closed on the water-side at pleasure, is laid
"Landwirthscbaft und Industrie, Berlin, Dec. 1, 1875, 170. Translated by Prof. C.
:E'. Himes.
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through the dam at its lowest point. It usually consists of heavy
bollowe<l logs, imbedded in soft moss. These will last much longer if the
bark is uninjured. It may also be constructed of bricks, or of earthenware pipes, with cement. On the water-side it passes through sheetpiling, or a cemented wall, and is closed by a plug, or better, by means
of a <.lrop-valve, which can be opened by a rod with a screw attached.
A stand-pipe is also often placed vertically upon the horizontal dischargepipe. It is closed on the front, from the bottom to the water-level, with
sluice-boards placed on top of each other. These may be placed in position or removed at will, according as it may be desired to raise or lower
the water in the pond. Where small streams flow through the pond,
this arrangement affords the additional advantage of keeping the depth
of water uniform, since it flows out over the top board through the
drain-pipe. A wooden grate is placed at the entrance of the drainpipe, to prevent the fish from passing into it. It is entirely submerged to preserve it from decay. Iron grates are altogether unsuitable, on account of their rapid destruction by rust. The fish-pit is an
excavation in which the fish collect when the pond is emptied. It must
be capable of being completely drained, and. in loose, soft soil it is well
to line it with wooden or stone walls, and give it a firm bottom of sancl,
stone, or boards. The greatest attent.ion should be gfren to the fishpit, and it should be carefully freed from all mud whenever fish are
caught. · It is also advisable to form a pit, called in Bohemia the sluicepit, at the outlet of the drain-pipe, in order to catch any fish that may
escape through a defective grate; and for this reason it should also be
supplied with a grate at its outlet. When the ponds are large, this is
lined with wood or stone. It should be kept full of water that the discllarge-pipe may be preserved from decay. After some time the flow of
water renders the interior of the drain-pipe so rough that the fish are so
injured in their passage through it, that it is very undesirable that they
hould be found in the sluice-pit. The bottom of the pond is traversed
with ditche , o that the water may flow ofl:' freely and rapidly from all
ide , and the fi h find their way easily into the fish-pit, and al o that
the rich, mud<ly soil may dry off rapidly, and soon permit the passage
of draught-animals over it, if the pond is to be put in order. Depre ion in the pond, from which the water cannot be completely drained
are ery obj ctionable, since a great number of fish are lost in them
an<l the removal of the predaceous fish is prevented. No trouble boul<l
th refore be pared to drain such depressions. If the supply of water
i uch that the pond can be filled with certainty in the pring, it i-:
w 11 to allow it to become dry after the fall fishing, in order that tb
oil may be fre hened, and a portion of the enemies of the fish may b
d tro d. Pond which are upplied exclusively by rain or snow wat r
mu. t b filled again in the fall immediately after they have been empti l.
Th wat r from illage and cultivated land is ery advantageou 01
a ooo of the nutriment contained in it, and in Wittingau pond a
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fed from the drainage of the soil rather than from streams, because the former is richer in nutriment. By leading in water
from the adjoining water-sheds, from cultivated land, and villages,
the ponds are much improved. When creeks or brooks flow
through the pond, a brush-weir, formed of layers of untrimmed
brush-wood, in such a way that the fish cannot pass over it, must
be placed so as to prevent the ascent of the fish in the stream. The
water-level should, as a rule, be maintained as constant as possible;
and, in summoc, a sudden, large influx of water should be prevented,
because the fish swim very eagerly toward the current of frei::;;h water,
and are thus drawn from their feeding-ground and are liable to be
stolen. In a dry season, if the addition of water is unavoidable, it
should only be allowed to flow in during the day and be stopped at
night. It is important to be able to turn fresh water into the fish-pit,
when the pond is fished out, in order to revive the fish when they
become languid. If the water falls in dry weather, the borders become
dry, fermentation and putrefaction of the marsh-vegetation occur, and
the carp leave their feeding-ground for deep water. The spawn laid on
the grass in the breeding-ponds also become dry and dead~ On the
other hand, it is advantageous to allow ponds, prepared the summer
before, to dam up gradually, so that the higher portions may be pastured, and breeding-places be afforded to insects. As these portions
are in succession rendered accessible to the carp, by the gradual rise of
the water, they are eagerly sought out by them. This plan has greatly
increased the productiveness of the ponds in Peiz, as well as in Wittingau. Since carp find their food, for the most part, on the flat margins
of the pond, it is in general better to lay out several small, shallow
ponds than one large, deep one. Floating masses of vegetable matter
and marshy growth reduce the productiveness. Repeated mowing in
summer, under water, and burning the roots when drained and dried by
exposure, are employed to prevent the latter; the former are intersected
in different directions by ditches, when the knots of vegetable matter
will float to the shore, and may be drawn out; or the marsh may ,be
covered, when drained, if necessary when frozen, to the depth of several
inches with sand, which will prevent their floating when the pond is
filled. In the winter it is beneficial to allow the water to flow in and
out of the pond. If it becomes covered with ice, this is removed, at
such a distance from the wintering-place of the fish that they may not
be reached with a spear. In Wittingau, such openings iu the ice, in
the larger ponds, are cut from 40 to 65 feet long and 3 to 4 feet wide,
and the ice is removed twice a day by means of hooks. If a decided
thaw occurs, when the ice is covered with a considerable depth of snow,
and the latter becomes saturated with water, and freezing weather follows, the preservation of the fish through the winter becomes doubtful.
The water generally changes color to yellowish, milky-white, or brownish ; and sluggish insects appear at the openings in the ice and die, and
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also fish that are weak and gasping after air. The craw-fish peri b
:first, next the frogs, then the predaceous fish, and :finally the carp, and
the openings are surrounded by crows. The remedies for dangers from
these sources are increase of the number of openings, flooding, and
:finally immediate fishing-out of the pond. .A. general destruction of fish
may also occur in summer, if the water becomes so low in hot weatbe1
that vegetable and animal matter begins to putrefy and scum becomes
prevalent, or also if much qianure or ditch-water flows into the pond.
The fish, in such cases, swim along the surface, gasping after air, and
:finally die. A heavy rain is usually the most efficient remedy, in the
absence of which nothing remains but copious additions of water, or
immediate capturing of the fish. A pond in which the fish have died in
this way should be drained dry and put in order. It is very important
not to stock the pond too full. This was considered impossible in
Bohemia two hundred and fifty years ago, but the evidence in recent
times is conclusive that not only smaller fish are obtained, but also less
total weight of :fish, when the stock exceeds certain limits established
by experience. In Schleswig-Holstein it is assumed that, in a good
pond, one carp can be fattened per 150 square feet, but that generally
70 to 80 fish to about two-thirds of an acre are plenty. The carp in
ponds there are marketable at three years, but generally only after four
years. Small ponds may be stocked proportionally heavier than large
ones. In general, it is not advisable to stock a pond with carp of different sizes.

XXVII. -THE GOLD ORFE, ( CYPRINUS ORFUS.Y'

A-ON THE RAISING Oli"' THE "GOLD ORFE," (OYPRINUS
ORFUS.) ·
By M. KIRSCH, Director of Fisheries at Wiesbaden.

The "Orfe," Cyprinus orfus Linn., "l'orfe" in French, and bearing a variety of names in German, sucll as "N erfling," "Gold nerfling," "Erfel,"
'' Elft," "Urs,'' "Urf," '' Rotlling," and "Ladies' Fish," is distinguished
by its beautiful orange-colored back, and its belly-scales, which glitter
like silver. Taking into account its slender, trout-like shape, it may
well be called the most beautiful fish of our country.
Having been for many years occupied in raising the "Gold-orfe," in
addition to my raising large quantities of trout, pike, and carp, I desire
to state briefly the reasons why the Nassen Fishing Society has devoted
so mucll attention to tllis fish, and bas spared no pains in raising it.
We think that it is not only the duty of all larger piscicultural establishments to prevent the entire disappearance of a species of :fish so near
extinction, but have also found after careful examination of everything
that bas been said concerning this fish in old works, and of all we bad
gleaned from our own experience, that the raising of the Cyprinus orfus
· is of incalculable value to the practical pisciculturist.
'rhere is scarcely a fish which as an ornamental fish so satisfactorily
meets all the demands made of it, as the Cyprinus orfus, which, in
summer and winter, is constantly seen near the surface of the water.
It does not sleep in winter like the carp and tench, and never makes
the water muddy. Ever restless, the Cyprinus orfus constantly swims
near the surface to seek its food, and even when ice thickly covers the
ponds, reu spots indicate that this active fish is alive.
Gold-fish, gold-tench, and carp only occasionally rise to the surface of
the water, while they seek their food at the bottom, and thus make the
":ater continually mu<ldy.
~he raising of the Cyprinus orfus as an ornamental fish has a peculiar .
advantage over that of the gold-fish, which in early youth is black, and
only assumes its golden color during the second year, while the numerous young of the Cyprinus orfus, floating about in large schools, even
when leaving the eggs present a remarkably beautiful appearance.
*From " Circular No. 4," published by the D eu.tsche Fischerei-Verein. Berlin, March,

1872.
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Havjng a thickness of about two lines, and a length of one-half to one
centimeter, their color being a bright red with a black head, the easily
frightened shoal swim with lightning-like rapidity from one place to the
other. Among the many hundreds which we have raised, there wa
not a single one which bad even a black spot or any change of color,
thus proving that the red " orfe" is no variety of the black "orfe."
which, with us, spawn more than a month later. It is certain that a fish
which immediately on leaving the egg answers its purpose as an ornamental fish so completely, is preferable to the gold-fish, which does not,
till the second year, assume a brilliant color.
In the year 1558, Gessner ·wrote, in bis "Natural History," p. 1268,
that the "orfe" enjoyed a high reputation as an article of food ~
especially when fried, particularly in the months of April and May (a.
season when with us trout can scarcely be recommended). Permission
to sell the "orfe" was only given when it bad reached a certain size,
as they were considered an excellent food for the sick, and consequently it was desirable not to let the species die out. This fish was
also considered a wholesome and strengthening food for women in confinement.
Dr. Bloch, in '' Our Fishes," Parts l, II, III, published in 1782, pp.
138 and 139, acknowledges the excellence of the "orfe" as an article of
food, even giving the l>est mode of preparing them in the most palatable
manner, which this naturalist certainly would not have done if he had
not considered it bis duty to awaken a more general interest in behalf
of this fish.
Jockisch, in his "Manual of Fisheries," 1802, p. 39, says : "The fie h
of the orfe has an excellent :flavor, is very digestible," &c.
Bose, in bis '' Dictionary of Fisheries," 1811, p. 103, likewise says that
the '' orfe" has a most delicious flavor.
La Cepede, in his '' Histoire naturelle des poissons," 1796, states that
the "orfe" excels other fish, through its fine flavor.
Oken, the famous naturalist, says in bis great "Natural History,
vol. vi, p. 303, that the "orfe" is dist,inguished by its beautiful color,
and the wholesomeness and excellent flavor of its flesh.
I th r fore think that I am not too bold if, relying on the word of
the authoritie , I recommend the raising of the "orfe" as a wholesom , palatable article of food, for I am convinced that people in 155
17 2, 1796, 1802, 1 11, and 1836 knew just as well as we whether a fi h
llad a goou flavor or not; and it is evident that such autboritie would
only r commend a good what was generally acknowledged to be o.
e ide the xcellence of the Cyprinus orfus as an ornamental fi ·h
au a an ar icle of food, it po se es a still greater importance for th
ichthyologi t, becau e it is very hardy and can be more ea ily trau I rt d t far di tanc than mo t other fi h.
ur r P rt r gardiuO' the r ult of sending the Oyprinus orfu to
ol gn , B rlin, Lii l>inchen, I re den, Hanover, Ca el, Freibur":
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and to still more distant places, the fisb being on the road two days and
longer without being accompanied by a fish-breeder to pump in fresh
air or change the water, &c., will with pleasure be submitted for examination to any one who desires to see them; and it will befound that
:ffen when several hundred were sent together, not a single one was lost.
rhe reader will know that none of the other superior kinds of fish could
stand such long journeys.
All the fish belonging to the family of salmonoids require for their 1
well-being cool and deep or pure · and running water, and whether
their flesh, which is mostly very fat, can be considered a wholesome,.
digestible food, such as the "orfe" makes, I will leave to the physicians
to decide.
It is, at any rate, certain that there are a large nurn ber of stagnant
waters in which no salmonoids can be raised, because these waters
contain such large quantities of noxious substances that not even tench,
carp, or pike can live in them; in such waters I advise the reader to
place Cyprinus orfus. As was mentioned above, they live near the surface, making use of the purest portion of the water, do not touch the
noxious substances accumulating at the bottom, and seek tileir food near
the surface.
But if any one should distrust my experience of many years, I refm·
~o the -above.mentioned authorities, who tell us in every place that the
Cyprinus orfus bas in former times been raised in the muddy, stagnant
water of the moats of tbe anci~nt cities of Nuremberg aud Augsburg.
Let every unemployed aud unproductive pool of stagnant water be a
reproa{,;,h to German piscicnlturists, and an incentive to free themselves
from their old unpractical methods, and to raise not only fish which
fashion momentarily favors, but such fish as are suitable for the e.xist\ng sheets of water.
Our guide for the future of pisciculture is not only the little knowl•
edge of our times~ but le~ us examine what bas been done in the dim
past, and let us gratefully adopt that which is really useful and profitable.

B-CORRESPONDENCE RELATING TO THE GOLDE-ORFE.•
BY PROF. C. Tu. E. v. SrnnoLD.

In a letter which the bureau of the German Piscicultural Society at
Berlin has addressed to the president of the Fishing Society at Munich,
dated December 5, 1871, the question is asked whether this society possesses any information regarding the breeding and the value of the
gold-orfe ( Oyprinus orfus), which at present is raised at v\Teisbadeu in large
quantities, which would justify _its introduction iuto other regions, esvecially North Germany 1 If such were the case, the German Piscicul• From "Circular No. 1,'' pubfo;hed uy the Deutsche Fisclierei- Vcrein Berlin 1872
36 F
'
'
.

562

REPORT OF COMMISSIONER OF FISH AND FISIIERIES.

· tural Society would gladly lend a helping band in furthering any experiments in raising it.
As far as tlrn undersigned k;ows, the gold-orfe has so far only been
raised in South Germany, by Mr. Scheuermann, at Dinkelsbiihl, Bavaria,
chiefly with a view of providing the aquaria, with an ornamental fish.
If people in Wiesbaden have succeeded in raising this fish as a palatable article of food, the cause of this may be found in the circumstance
that the neighborhood of Wiesbaden must be entirely destitute of better-flavored fish, for, otherwise, the gold-orfe would certainly not have
been used as an article of food. Judging of the experience of our
well-supplied Munich fish-market, it appears that this fish does not at
all find a ready market amon_g tbe fish-loving Munich public, since
scarcely any of this fish and its variety (the Leuciscus mfus) are sold as
articles of food, their flesh being -very insipid and full of bones.
Young "gold-orfe '' are only sought after by keepers of aquaria, as,
on account of their beauty, they form a ,ery good and cheap substitute
for the Chinese gol<l-fish. The larger fish of this kind are mostly used
for ornamenting lakes in parks and the basins of fountains. The undersigned very much doubts whether even the most expert cook could so
heighten the flavor of the "gold- orfe '' as to compete successfully with
the salmon.
MUNICH, December 15, 1871.

XXVIII.-DIRECTIONS FOR USING BLANKS FOR RECORDING
THE PROPAGATION AND DISTRIBUTION OF FISH.
A series of blanks has been prepared for the purpose of facilitatiug
the record of the artificial propagation and distribution of fishes in tbe
United States. They will also, if carefully and fully filled out, supply
excellent data for rletermining the influences of natural agencies upon
the abundance of the food-fishes, their periods of migration, and the
hatching of the spawn. For example, the record of the temperature of
the air and water, together with that of the fish taken, will afford definite conclusions as to the effect of a cold late spring in retarding the
migrations of the shad; while a comparh;on of the same temperatures
with the numbers of spawn taken and hatched will show the eftect of a
high temperature upon the vitality of the eggs.
TABLE A is intended to record the operations at a hatching-station
where tbe eggs are taken from the parent fish and either hatched, or
distributed after the de-velopment has partially advanced.
Thus if the operation of hatching shad is being carried on at South
Hadley Falls, Mass., the reading would then be :
RECORD of shad-hatching operations conducted at South Hadley Falls,
lYiass., on the Connecticut River, from July 20, 1874, to Aug·ust 22, 1874,
on account of Connecticut State Commissioners, by Charles C. Smith.
The column under LINE, No., relates to the numbering of the lines from
top to bottom. The column under DATE relates to the da,y of the month
in which the work was performed. In the HOUR-column are to be given
the hours of the day in which the physical obser-vations of temperature,
wind, condition of sky and water and of tide are made. As many successive lines should be appropriated for these records as observatbns
have been repeated at different. hours during the day. Thus, if observations are made at 7 a. m., 12 m., and 7 p. m., three lines are rrquired.
The record of Air and Surface-water temperatures needs no explanation.
In the record for Bottom-temperature, the dc.->pth should be sp(:'cified. If
it is always at the same depth, recording it at tlte head of the colnrnn
once is sufficient. The Direction of the WIND may be given approximately from the eight points of the compass most commonly referred
to. The Intensity may also be expressed in the words Gentle, FreBh,
Strong, Gale, Hurricane, &c. 'fhe OoNDI'l'ION OF Sky may be specified
by the words Clear, A few light clouds, Cloudy, Cloudy with showers,
r ain,&c.; the CONDITION OF Water as Clear,Muddied, Very turbid,&c. '
TIDE can be referred to by using L for low watf'r and H for high water;
approximately half-way between these points of the tiue by~- The record
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uuder SEINE HAULED shoul<l give the hours of the day between which
successive hauls were made, and the number of seine-hauls in the time
~pecifieu. Under FISH '.l'A.KEN sboul<l be recorded the entire number of
shad from the seine-hauh,, divided, according to sex, under .lllales and Females; under RIPE FISH, the number of"spawners" and "milters" un<ler
JJJa,le and Female respectively. EGGS OBTAINED is intended for the total
number of eggs for the day. The PERIOD OF HATCHING can be obtained
without difficulty or error if the spawning-boxes are numbered and a
record made of the date and hour when tlle eggs are placed in each
box. This record and the following ones have, of course, no reference
to the date in the preceding colnmn. The Loss will be estimated with
more or less accuracy according to the method used for the purpo e.
U uder REMARKS, a variety of record incident to the day may be inserted:
as, " The temperature of the water was so high that the eggs impregnated showed no vitality;" or, '' The heavy northwest wind and sea capsized tweuty-five of the boxes;'' or, '' 50,000 young fish from eggs impregnated on July 24 and 25 were released into the river."
TAllLE Bis for the operations of hatching-houses which have received
eggs from stations at the streams where they have been impregnated
and carried forward to the point of development wllen they can be
sbippetl with safety.
The l>lank, if filled out for Vermont, would read:
I ECORD of operations of 1l1. 0. Edmunds, fish-commissioner of Vermont, conducted at Charlestown, N. H., in hatching aud distributing
yom1g of Penobscot River salmon, from October 22, 1874, to January 5,
1875.
Tlle heading LINE, No., relates to the numbering of the lines from tbe
top of tl.Je paI,!'C downward; the DATE refers to the time at which the
egg were received.; under RECEIVED FROM, the Government or State
commis ion or other source contributing the eggs is to be recorded ;
WnENCE RECEIVED relates to the locality of the spawn-procuring tation; Tnrn OF JOUR EY, from the date at which the eggs were packed
for hipment to the time of t.heir arrival at the hatching-station an<.l
the trau £ l' to the batching-troughs; GENERAL CONDITION refers to
th ir condition on a,rrival; under Ul\'IBER OF EGGS RECEIVED: From
omthe nited tates, relates to tho e supplied by the United State
mi ion; From other sources, all others, and Total the urn of the. e wo
upplie ; Lo IN u PACKING mean tlle bad egg that lJave been iujur db for a,rrival, whicll wa,y incluue all that giv evidence of lo of
vitalit wi ltin tw 11 four hour after they bave be n put in tb hat ·bing-appara u , provi lin , of cour e, that there i 110 evid nee apparrn t
of injur from otb r ·au ,
ban tho e incurred in tran 'port,1tion ·
1. n II T TIED i. int nd d to iu lude rill that m rg from th
gg
· p uch a. may hat ·h pr matur ly from injnrie,• r cei\· c1 during tli
tr ll .' p rta i n f tll
O', ; th
- u 'G DL TRIBU'.l'ED r ~late, to th
nnmb r th tar pnt aliv into th ir de 'tiued wat l' ' ; W IIERE PL.lh'?l'ED
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should include the name of the main river, tlte name of the tributary,
and the name of the town, cit.r, or village near where tbe fish are
planted; the column of REMARKS may include anything important incident to the series of facts recorded, as loss in journey to point of distribution; as, '' Bellows Falls, Vt., only five fishes;" or, "An accident to the
railroad delayed the train some hours, the weather was warm, aud the
fish in such precarious condition that they were put into the Connecticut Rirnr to save them, though they were intended for the l\1erri~ack
River."
TABLE O is for record of distribution of any species of fish from the
hatching-establishment to the waters in which they are planted. It
should be filled out even where reference has be.e n made to the distribution in TABLE B, as it contains the details of the transfer and planting
more fully than the latter. Filled out it might read: RECORD of distribution of shad made from June 23, 1875, to Jitly 5, 1875, by Jonathan
Mason, under the direction of the United States Commission of Fish and
Fisheries.
No. OF LINE refers to the numbering of lines from tbe top of the page
downward; DA'l'E OF TRANSFER, the time of placing the fish into the
cans; OBTAINED FROM, the fish-commission or private squrce supplying
the eggs; PLACE WHERE 'l'AKEN, the name of the hatching-station
whence fish were obtained; PERIOD OF JOURNEY, the time the · fish
were in the cans ; NUMBER OF FISII Originally taken, the number
put alive into the cans; Actua.lly planted, the number put alive into
the destined waters ; INTRODUCTION OF FISH includes Place, name of
nearest town, village, or city; Stream, refers to the name
the tributary in which the fish are placed, and Tributary o;; to the name of the
main river; TRANSFER IN CHARGE oF, to the person having the respon.
sibility of the fish en route; REMARKS, to any important incident of the
transfer.
The following- specimen-tables will illustrate the nature of the data to
be recorded :
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XXIX.-FISIIERIES AND FISHERY LAWS IN AUSTRIA AND OF
THE WORLD IN GENERAL.
By

CARL PEYRER.*

(The foJlowing article was prepared by Mr. Carl Peyrer, at the request
of tlrn department of agriculture of Austria, for the purpose of giving
an account of the present condition of the fresh-water fisheries of that
empire, and incidentally of Europe in general, as also to furnish an
explanation of the causes which have made it necessary to provide by
legislative enactment and by various methods of artificial propagation
for the preservation and further increase of the fish.
The article conclude~ with an account of the legislation which has
been adopted, and the general principles on which such legislation is
founded. All the points brought forward by the author apply to a
greater or less extent to the United States; and for the purpose of
bringing the general history of the subject up to the present date, and
of showing the necessities of other countries and wbat has been done
to meet them, I have thought it proper to translate and publi8h the
r eport of Peyrer, so as to prepare the way for a nation al system ot
un~_form regulations for the protection and improvement of the fisheries
of the Uuite<l States.
SPENCER F. BAIRD.]

A-GENERAL CONSIDERATIONS.
1.-EARLY PROTECTIVE MEASURES.

Reports have been made at different times on the state of the fish- ·
eries, and on the existing :fishing-pridleges, in the different provinces
of Austria, as well as on the means of improving them, and especially
upon changes or complete reforms in the fisllery laws. Draughts of
new laws have repeatedly been made, and have been tlrnrongbly examined and discussed by committees appointed for the purpose, these
committees being assisted by ,Persons wl10 bad made fisliiug a special
study, by representatives of the central government., by the provincial
aut hol'ities, and by agricultural societies.
In looking over tile reports mad e at different times on one and the
"FiscLerdbetrieb nucl 1.<'i schereirecht in Ost erreicb. Eine vergleicheude Darstellung
d es ost erreichiscben Fi schereiwesens mit dem Fi schereibetriebe nncl cler Fischereigesetgebu ng aU<Lret· La nder, insb~sondere Deutschbnds, verfasst irn Auftrage desk. k.
Ackorbau mi nisteriums von Carl P eyrer, Sectionsrath im k. k. Ackerbauminii::iterium.
Wien. Druck Iler k. k. Hof- und Staatsdruckerei. 1874. 8 vo. pp. iii, 159.
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ame :fi hery-Jaw, one is struck by the peculiar changes of views regarcliug the mo t important poiuts in question.
Prior to the year 1848, tlie fishing-privileges were nearlr everywhere
cou idere<l as an essential part of the rights bclongiug to ever,v landowner, and a strict fishery-law would llave appeared as an attempt to
give renewed stability to the claims of laud-owners, which, even at that
time, were frequently attacked, and considered as untenable; the desire for suell a law, which was . expressed by several persons, consequeutly found l>ut little support.
In the following years, after the fishing-privilege hn,d come to be
considered as only an individual claim, wbich any one ruigllt obtain,
when new lau<led properties had been formed and were still forming,
such a law appeared to many as au unjustifiable infringement on the
rights of individuals, while most people tl.10ugbt it an unnecessary
measnre, justified by no actual want; others thought it a wry small
matter that the government shonlu make laws regar<liug tlie size of
meslies, the size of :fish which might be cauglit, the seasons for fislling,
&c. Such laws, they said., could never l>e fully carried out, and would
only produce a. hateful and. inefficient police surveillance; the go,erumeut, iu its zeal to promote the fishing interests, shonld confine itself
to the diffusion of useful information, to money-grants, arnl 8imilar favors.
But eYeu at t uat time, these Yiews found tlieir opponents. Zealous
naturali ' ts and sound political economists joined the intelligent proprietor iu bowing the pernicious consequences of 11eglectiug tile fisllerie , an<l ttl o showed the possibility of impro,·ing them by 1aws based
on oun<l cientific princ.:iples. The certain hope was expres~ed that
tbe con tant growtll of intelligence among tlie population woul<l make
tlie belief in the usefulness aud the necessity of such laws more univer al, and increase the possibility.of carrying them out. These views,
however, <liu. not succeed, as their opponents were still too powerful.
2.-IMPROYED .APPRECI.A.TION OF THE INTEREST.

The report of the last few years are in every respect more satisfacatural ciences, wllich haYe become better known, badng
tory.
taught m )n not to surrender unconditionally to the powers iu nature,
but to combine them in a practical manner witll human activity, tbi.,
prin ipl · wa al o ~-pplied to the fl ·beries. Herr, more tlla11 iu many
oth r 11 l<l , liave the cientific and economical interest , wbiell called
to Ji£ tll artificial propagation of fish, and the consequeHt sy -tem of
sci ntific fi li -cultur , produced a radical chauge. The growing prodnctiv u
of th fi berie in tliose countries in wl.ii.cli the rigllt to fi ' h is
r tr in d by tri,~t law ; the Letter knowledge of the_actual condition
of tll fl ti ri and of the hi torical development of tl10 fi ·l.iin g-privi1
r, I pro\ ince of Austria; the acquaintance with forei"n
ir detail , aud the wanner in wllicll the.. are carrie<l ou t ·
1

THE FISHERY INTERESTS OF AUSTRIA.

573

a.nd tbe glaring evils in tbe Austrian system: all these causes have
combined to eradicate the former indifference and have, among those
men in Austria who take an interest in the subject, produced an over:
whelming m::ijority in favor of suitable Jaws for protecting and improving this branch of industry.
/
The objection that such laws could not, under existing circumstances,
be carried out, has become powerless; on the contrary, it is fully expected
that the laws themselves will pave the way for more correct views, for
greater energy in carrying on the fisheries, for order and respect for law;
and that, through the better understanding and the awakened interest
· of the popu]ation, the laws will gradually grow in efficiency.
At first we ::;hall have to be satisfied with small beginniugs, and leave
it to the educating force of legislation graduall,y to produce a, better state
of affairs. In some parts of the country the fishery-law may even now
bear its full fruit, and be put into practical execution in all its details;
in other parts, however, where, for the time being, the conditions are
not so favorable, iudividual intelligence and perseverance will no doubt
secure a. firm footing for the more important regulations.
The greatest change of views, however, is observable not only regarding the question of the necessity and feasibility of a fishery-law, hut
also regarding the extent of sucL a law. While the former laws did not
go beyond sporadic regulations, having the character of police-ordinances, such as might seem desirable to a local observer, the more
recent reports have aimed at a thorough exposition of the object and
b a.sis of the new legislation, as well as of the several conditions on
which the healthy development of the fisheries depends; they endeavored to define clearly all the judicial points growing out of these condition s, and to urge the settlement of all these point8 by a fishery-law
which shcnld be as nearly complete as possible. 'l'hey also aimed to
call into life institutions calculated to improve the fisheries still further.
Fro r,n a mere police ordinance, the tislierj:-regulation is to rise to the
dignity of an organic law.
3.-THE OBJEC1' OF FISHERY LEGISLATION.

The object of fishery legislation, as of all other economical enactments, is to make a lasting and ad vautageous use of tile waters cont ai ning valuable food-fishes, and to place this interest in its proper_
relation to all the other imiustries~ i. e., to increase the quantity of
fis h as mucll as the due regard to other industrirs will permit. As,
according to Roscller, every industry rests on 8cientific, technical, and
eeonomical principles, which a:re corn!Jine<l for reaclling a certain defin it e, practical obj rct, viz, the most auvantageous carrying on of this
ind ustry, tllerefore must all economical legi::;latiou, with a view to the
right adjustment of these, be mude scientific, teclrnica.1, and economical
p riucipl es.
F ishery legislation must have due regaru to the teachings of science
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concerning ~be nature of :fish, their different species, propagation,
growth, location, migrations, &c.; to the teachings of technology concerniug the different methods of catching fish, the implements employed,
the contriva1,ces for protecting fish against hurtful influences, for favorjog their migration, &c.; but no less must it study the principles of political economy, the ways and means of carrying on business in the mostadvantageous manner, the mode of holding property and the uses maue of
it which are hostile to modern civilization, in order to replace them by
such as will suit the :fisheries and further their interests; it must like
wise study the true relation toward each other of all tbe industries car
ried on by means of water, the effect of laws on indu·strial pursuits so
as not to make laws which would'. decrease the neL profits and would
deter people from engaging in fishing industries.
I◄'ishery legislation must also have due regard to judicial and administrative considerations; it must be based on a thorough knowledge of
the condition of fisheries in other countries, of the fisher_y-laws of these
countries, as well as of the laws and administrative regulations of all
branches of industry related to fishing; and it must stud;y the manner in
which laws are carried out in foreign countries and the effect of such
laws on the fishing interests.
These se,eral elements of fishery legislation bad, therefore, to be
stu<lied a tl10roughly as possible, and made perfectly clear, before a law
could be drawn up.
All the legal questions regarding fisheries cannot be settled at once
by pas ing fishery-laws, since many of them will have to be solved by
different forms of legislation, such as penal laws, special laws, &c.; but
even for such laws, the study of the above-mentioned principles will be
of great u e.
Although the passing of fishery laws is an important step toward
furtherino- the tisbing interests, it is neither the law nor the government
which call fl 'heries into life; the law woul<l be powerless Hit were not
en rgetically t:,upportccl by the will of the people; tlie activity of tbo e
p r ·on who po e s fl bing-privileges, ancl the spirit of enterpri e in
incli\·i<lnal can alone, under the protection of the law, bring about continu d impr v ru nt ; and further changes in the :fisbing-pri vilege will
fa or th formation of societie , produce equital>le methods of reutiug
ou · b fl ·herie , and common regula.tions for their protection aud impr
m ut. 'u ·b inuividual activity must then be followed by furth r
admini · rativ m a ure, on t,be part of the communitie , tlle proviu cial
m li s, , nd tll c ntral government, for clearing awaJ hindcrau e
a
an ·r ati11 11 w m ',u1' of promoting the ti ·herie .
1 rom tu
cro,· rnrn or, , e mu t, above e er_ythiug else, expect tbat it
will ri ti ' ·arr
nt tll law made for protectiug tbe fi ~lJ rie agaiu t
ill gal n ·1·oa bru •ut ' ,. nd again t the unwise exliaustiou of tu wat r
b: tll ,. wli po ' :· · fi:hi11g-privilege , a' w 11 a. agaiu;t iuterruption
iu fl ·uinrr · tl.Je uulimit d xteu rion of the rigllt of tllinl partic ; to
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the goYernment we must likewise look for those general, far-reaching,
and, therefore, successful measures which the fishing interests require
from time to time e\·en where there is a good fishery-Jaw. Such ineasures likewise demand a thorough kuowledge of the priuciples on whieli
the fishery-laws are based.
The sad experieuces of the Austrian fisheries, which are related in
every one of tlie reports of competent men from all the provinces of
the Austrian empire, and which could not be passed ornr silently in this
report, will increase conviction that the former ueglect and the consequent exhaustion of ti.le rivers and lakes cannot go on without this indispensable uarvest of the waters dwindling down to utter insignificance,
and the supplies of this wholesome and cheap food diminishing. It
must become a questiou of vital _iuterest to the whole population to put
au_end to the exhamstion of t,he waters by cultivating them.
B-THE FISHERIES.
4.-THE FORMER CONDITION OF THE .A. USTRIAN FISHERIES.

In olden times, the waters of Austria were rich in fish of every kind,
supplying tbe population with a considerable quantity of cheap and
wholesome food, and the fishers with a fruitful source of income. On
all tl.ie more important waters, there were well organized fishing-associations, g11i1ds of :fishermen and traders; in all the larger towns, there were
fo,11-markets, the names of which are alone left in many cases. Old account-books giving the qnautities of fish used and sold, market-statistics
and service-lists of the number of fish to be paid to landed proprietors,
convents, cities, anu markets, by their dependents, show in figures the
immense wealth of fish in the olden times; not to mention the many
almost legendary reports of enormous hauls of fish, of the complaints
of servants that they were nauseated by the too frequent appearance on
the table of salmon and trout, which are found in the often quoted r~gulations an<l service-compacts of many cities on rh.. ers flowing into the
Baltic and the North Sea, as well as on the Danube, in Salzburg, Bohemia, and in other produces of Austria. As late as tbe first decades of
our century, the wealtll of fish in tbe seYeral provinces of Austria was
very considerable. Some rivers of Moravia, as late as thirty years ago,
furnished so man_y trout that tLese fish formed the commou food of the
laborers, a good sized tubful being sold for about 5 cents.
Even during the period 1850-'58, trout were so numerous in the
rivers and rirnlets of the Bohmer Wald that an observer counted
one trout to every fathom, the breadth of the water being 4 feet aud
its depth 1 foot, (Wold1frh, Ueber <lie Fiscbe nn<l ibr Leben in deu
\Val<lblicben <les Cn1tralstockes des Bohmerwaldes, 1858,) while the
same observer, iu 1870, found the same streams a.lwost without any
fish whatever, ou accouut of fislliug during the spawning- season.
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Twenty-:fi,·e years ago one might have seen, in the Vienna markets,
immen e sturgeons, frequently 10 to 15, each weighing 250 to 500 pounds.
The wealth of fish in our beautiful mountain lakes and in the numerous rivers and streams in the Austrian Alps was worl<l-renowned.
The saying of M. Coste, who, imitating a well-known wish of Henry
IV, promised, after tbe intro<1uction of artificial fish-breeding, a trout to
every Frenchman, seemed to be fulfilled in Austria.
5.-THE PRESEN'.l.' CONDITION OF THE FISHERIES .A.ND ITS CAUSES.

In our day, most of the waters are almost depopulated; salmon and
trout formerly neady worthless, being counted among dainties which
only the wealthy can enjoy. In many waters formerly visited by migratory fish, especially salmon, these migrations have ceased entirely;
fisliiug -privileges, once highly valued, have in most places become
worthless, and the :fishing trade is languishing. Not only has the quantity of fish decreased, but the number of fine and full-grown specimens
of tlle better kind of fish has also diminished considerably. In for:rner
times, when fishing in our rivers and lakes was carrie<l on with due
regard to the protection of the younger generations of fish, they grew
to a consi<J.erable size, and the pictures in some of our old castles and
town halls, of fish caught in the olden times, represent them of astonishing dimension . In many cases, the cause of this depopulation of
tlle waters must be found in the advance of human civilization, driYing
back animal creation.
The waves produced l>y steamers disturb and drive away the fish,
tllrow a large number of eggs and young fish on shore, or cover them
with mud in tbe spawning places. Embankments and other river improvements made in the interest of navigation, or as a protection against
iuuudation or tlrn forma:tion of marshes, make the water-courses narrower, destroying many favorable spawniug and breeding places, and
drying many sheets of water entirely. The lowering of lakes destroys
mauy of the old overgrown spawuiug places among the reeds and bushes
on the hor ; the increased number of water-works, especially of weirs
and luic for indu trial purposes, likewise disturbR the propagation of
ti u, and mak tb ir migration to the spawni11g grounds either very dif'fi·ult or n ir I impo il>le. Of the so-called salmon and trout paths, o
·fu1l iutrouuced in other countries, so far but little use has l>een
with u.
0
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and vitriol works and other manufacturing establishments, masses of
dead or stunned fish may be seen floating on the surface of the waters.
Still more does the decrease of food in the fisbiog waters, which is
brought about by various causes, diminish the number of fish to a
great extent. The number of fish is in due proportion to the quantity
of organic matter which annually passes into the water. The cultivation of tlrn ban ks; tbe felling of trees; the clearing away of bushes;
tbe frequent cleaning of the river beds; the rooting out of aquatic
plants: which purity the air in the water and develop oxygen; tbe
taking away of sand and mud; all these causes tend to diminish the
conditions under which alone a healthy growth of fish can be expectt.>d.
The consequent want of food, as supplied by aquatic plants and by the
numerou8 insects living in the mud, deereases the number of fish, even
in such waters as had the reputation of possessing inexhaustible wealth
of fislJ. As man takes away more and more grain and straw from the
fields and grass from the meadows, rain and snow-water can no longer
bring as much organic matter into the lakes and rivers. Such organic
matter as is carried along by the water is, moreover, hurried on in its
rnslJ, made more rapid by river improvements, and not permitted
to become food for fish by settliug in calmer waters and undergoing a
series of chemical changes.
The combination of all these unfavorable conditions, which cannot be
entirely removed, will al ways keep the productiveness of tile :fisheries
in most of our waters below the average of former times. But even
that degree of productiveness which m,ight be reached has never been
attained; and it can boldly be affirmed that the inland fisheries owe
their decline more to themselves than to tlrnse outward causes mentioned above. The destruction of fish even extended to those rmmerous
waters which had either entirely or partly escaped the hurtful influences
described abo,7 e, or which. could, by suitable arrangements, be freed
from such influences, and, even in spite of such unfavorable circumstances, still contain all the conditions necessary for successful fishl>reetliu g·.
The number of bodies of waters and rivers which are rich in fish is,
eYen now, very considerable in several provinces of Austria; by proper
care arn.l cult'ivation, their number can be iucrease1l; and, considering the
almost in exhaustible strength which nature de\·elops in the increase of
fi sh, even the smallest body of water can, from a state of poverty and
neglect, be changed into a rich harvest field for the proprietor. We
are sony to see that hitherto but very little bas been done in the way
of caring for and and cultivating the waters, for keeping a way hurtful
influences, and for taking proper steps to promote pisciculture.
The want of the spirit of industry on the part of those who possess
fishing-privileges, e8pecially among the poorer and more ignorant:neither permitted the employmeut of the proper means for promotino
37 ~'
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the fi,_hing interests, nor would it allow any clear light to be thrown
upon the hurtful character of most methods now in use.
The young fish, amounting to millions, are carelessly thrown on shore
or allowe,l to perish, when their preserYation would bean easy and inexpensive matter. Everywhere the business is carried on with }1urtful implement , destroying the eggs and the young fisll. Because there is no
season wben fishing is prohibited, the fishermen destroy millions of eggs
by catching duriug the spawning season, thus sacrificing great future
wealth for ' the sake of inconsiderable present gain.
Nowhere are any efforts made to neutralize the hurtful influences of
industrial pursuits on the life and propagation of fish; scarcely anywhere lrns an attempt been made to harmonize conflicting interests by
such measures as are suggested by the advancement of science.
The legal relations of the fisheries, especially those pertaining to their
renting or farming, are everywhere arranged in such a mise.rable manner
as to lead to the total exhaustion of the waters. In no portion of
political economy do we find so many antiquated legal forms, which
are ho tile to civilization, and so many unpractical and useless regulations, as here. Such a state of affairs not only encourages individual
proprietors either to make the most reckless use of their privileges or
to neglect them totally, but makes a rational fish-culture in larger
l>odi of water by all other privileged persous almost a. matter of impo ibility.
Tb re are privileges for employing certain specified fishing implement , fish-weir , automatic traps, &e., and for small spaces in larger
bodies of water; privileges extending ouly over one-half · of a stream,
au<l tho e which change their possessor every year; pfrdleges of a
doubtful or di. puted character in private bodies of water; fishing wa.
ter . . where auy oue or where all the members of a certain village or
town may fi. 11; and fishing waters which do not go beyond the extent
of th bore, re, The :fisheries are nearly everywhere leased in small
portion ,' and 011 hort time, tllus preventing the le see from making any
impr v m nt . Large e tates posses ing fh,heries lease them frequently
to h ir offi -ial , to foresters, &c., -who catch a few fish for their o,rn
n e or lea, e th:.> fi herie to others. Even sheets of water ,belonging to
tll tat fr qu ntly finJ no le ee on [l.Ccount of the arduous conditions
of th l a . In ·ome part of the country, where fishing has been carri d u in a r ·kle manner by the farmers or proprietors of the bank ,
tb • 6 Ii ri • h,we v n in brook that formerly pos essed au end1e
w altb f tr ut, l win ell d <lown to a mere past,ime for boy , or are freu ntl: ·arri d n by vagrant ,,poor day-laborer , and mechanic. not
at, 11 in , u ectled manner, but quite openly and with the knowledge
f b pr pri "tor .
rar h · are the fi berie in the hand of men who, by the
and p I ev ring application of ouud principle. follow a
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practical aim that is likely to preserve them from exhaustion. · Legisla ·
tion in our country so far bas not endeavored to transfer the fisheries
to a better class of men by regulating the system of leases, and by limiting the powers of possessors wLose titles to property are drawn up in a
form which is hostile to general civilization.
The state itself has hitherto set a bad example by leasing its waters
in small portions and on short time to ignorant :fishermen. Nowhere
has the lease been made on scientific principles ; frequently, the reeds
of lakes and ponds are leased separately, or they }lre given away to
poor peasants, in payment for work done, who capture the fish at all
times, even during their spawning season, thus destroying even the
very germs of a rational protection.
Nowhere have new species been introduced into waters rich in inferior
fish and suited for the :finest breeds, nor has fl.DY care been taken to
increase the quantity, to improve the breed by crossing it, or to estab1ish places where fishing should be actually prohibited, in which places
artificial propagat.ion might be utilized, or, in fact, to take any practical
measnres for bringing to greater perfection this important industry.
The organization of companies on a legal basis bas not been attempted anywhere; associations of a.11 the persons privileged to fish,
such as existed in great number in olden times, have nowhere been
formed, although they liad proved eminently useful for making good
:fishing regulations, for organizing the fisheries either for the purpose of carrying them on in common or only for taking uniform measures for protecting and increasing the fish, for doi'lg away with obnoxious privileges, for establishing fish-passages and places where fishing
was prohibited, for stocking the waters with a superior breed of :fish,
for common protection, and for common sales.
No wonder that our beautiful lakes, even those where no steamer nor
factory disturbs the fish, have gradually become just as depopulated a':1
our large rivers and i;itreams.
The increase of population and the easier means of transportation
have produced a much larger market for fish, and made them the
object of an eager pursuit by privileged and non-privileged fishermen.
Inste3d of satisfying the increased demand brought about by the
increase of population, through greater care in tlle breeding of fo,h
and by strict protecti\Te measures, a perfect s,ystem of' plunder bas been
introduced and is tolerated. Only the immediate demand is looked to
and is satisfied by every means; :fish-thieves of every kind plunder
tlle waters, especial1y peddlers, traveling musicians, aud actors, wllo
seek the placidly flowing· waters, the old river beds, and stupefy the fish
by the seeds of Oocciilus indicus mixed with other bait. Since the
building of railroads has made blasting with dynamite more frequent,
not only the laborers on the railroads, but, to their disgrace be it said,
persons posset-sing :fishing-privileges and farmers, have made great
havoc by using expl9sives for catching fish. Those whiclI have been
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killed or tunne<l in this manner or by the use of Cocculus indicus float on
tb urfnc , the larger ones a.re takeu out, and the Rmaller ones perish
u 'ele ly. * Carl Vogt, the well known naturalist, says, in bis work
on artificial fish -breeding, t ''As far as the article of food is concemed
" ·bicb i found in our waters iu the shape of fish, "·e occupy eutirely
the stand-point of the hunter, or at best that of the roving sbepbenl,
who eeks ~afe retreats for bis flocks, but leaves all the rest to nature.
Our fl hery-laws do not even go as far as our game-laws, which at least
protect the animals of the forest during their breeding time."
In reviewing all of the above-mentioned facts, we must, to our ueep
regret, consider the reproach justified, "that the present state of our
fi beries and the manner in which they are carried on, arc one of tbe most
unpardonable crimes against bountiful nature, against our own palpable
aclrnutage, against the welfare of the nation, and the civilization of our
age.' Men have actually, in their inexcusable blindness, done eYerythiug
to de:troy not only the treasures of nature, but even the fountains from
wliich these treasures flow, while the means of preserving, protecting,
and increasing them are nowhere applied with true understanding, with
energy, and perseverance.
6.-AR'l'IFICI.A.L FISH-BREEDING.

Tb power of propagating is extraordinarily developed in fish. Of the
food-ti he trout clepo it 6,000 eggs per annum; salmou, 25,000; tenpb,
70,000; pik , 100,000; perch, 200,000; sturgeon, upward of 2,000,000.
Thi circurn tance, as well as the high price of fish, but more particularly the invention and further development. of artificial fish-breeding,
have again awakened the desire for an extensive an<l well-regulated fi~hculture~ and iu pite of all the hinderances mentioned above, wbich cannot be obviated, and in spite of the demands for the most unlimited
u,'e of th wa,ters which navigation, industry, and agriculture. are
makino-, th re i a po ibility of again gradually making pisciculture a
r·mun ra ive ource of income in our country.
It would, llowernr, be a delusive hope if, from the "mere possibility
of multiplying young fish," we woul<l at once deduct its practical realization n an xten ·i.ve 'Cale, an<.l expect that the artificial impregnati n of thou aucl of eo-g , ·which, by mean of a couple of :fi 'h, had
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pro,·ed astonishingly successful, would immediately tend to r.estock all
our lakes and rivers.
Tim law of nature by which :fish a.re increased by the enormous fruitfuluess of a single pair is counterbalanced by anotller law of nature,
which permits thedestr 1ction of equally large numbers of fish during their
perio<l of development, tllus restoring the proper balance in the housebold of nature. Hitherto, man has only disturbed this balance, and no
endeavors were made to counteract destruetion by taking measures for
preservation and increase.
Ou the continent of Europe, many races of animals that were hostile
to man, or at least useless, have, by this continued war of destruction,
either been entirely annihilated or very much diminished, in numbers;
those, however, whose preservat,ion and propagation are protected by
human laws and customs, those which have enjoyed the care of man,
have not only been preserved and increased, but also considerably improved. Just as man in the care of his domestic animals does not leave
everything to nature alone, but rears .them on practical and scientific
principles, he must also carry on fish-breeding in a similar manner.
It is the object of artificial piscicnlture to make use of the spawn
which nature provides in rich profusion, and to protect it against all
ht~rtful influences in nature, as well as to provide the fish in a plentiful
manner with the food which they require for their development.
Of tlJe enormous number of fish-eggs, a large portion is never fertilized, the cause of this being the peculiar manner of impregnation,
which takes place outside of the body, as the female lets the eggs
(roe) drop into the water, and the male pours the semen (milt) oYer
tllem. The eggs of most species of fish lie free on the bottom, ouly covered a little by pebbles and saud, or are by some, a.'3 is the case with
the pereh, pasted on aquatic plants and stones. During the breedingseason, which lasts sevet'al weeks, the eggs are exposed to numberless ,
enemies. Wherever the spawning places have not been properly prepared, many of the eggs are either washed away by the water, or thrown
on tlrn dry land by the waves, or scattered by removing the plants or
the sand. Some fish, which are in the habit of gliding along the bottom,
such as the turbot, the groundling, and likewise the perch, feed almost
entirely on fish-eggs during the spawning~season. No less hurtful are
the numberless lar
of insects, diminutive crabs, water-mice, and all
aquatic birds, such as ducks, geese, &c. The vegetable kingdom also
contains many enemies of the fish-eggs, such as the small plants of
which mold is composed, whose germs sticking to the outer skin of the
egg, soon commence to sprout forth, and destroy enormous quantities of
them. The eggs of those fish which spawn in winter, among which
there are some of the finest species, are frequently exposed to the dang er of freezing to death. The young fish during the period when they
lie helpless at the bottom, and receive their food from the umbilical baoe,
are threatened by numberless enemies such as fish of prey, insects
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anu their Jarvm, water bugs and their larvre, salamanders, wagtails, &c.,
o tbat uy computation out of 1,000 eggs laid by the trout or salmon
under favorable circumstances, ouly oue young fish reaches the age of
oue year. ~ature scatters the seed with inexhaustible prodigality, but
se m to make the least use of it iu the water. Besides this it must be
remembered that during the spawning Reason most :fish come in large
·chool' to the surface and to sliallow places, and are therefore more expo ed to the persecutions of man in the spawning places than anywhere else. It is, therefore, all the more the duty of'legislation to protect
the e places in every possible way, and, wherever it can be done, to prepare them in a suitable manner.
As in artificial impregnation the roe and milt of the spawning fish are
pres ed out by human bands, and brought into contact by stirring them
carefully in water, the fertilization becomes more complete than in
nature; by suitable breeding-apparatus the further development of the
eggs and the young fish are cared for. Tlle better science succeeds in
finding out the conditions of life of the several species of fish, the nearer
nature can be imitated in this respect in the fish-breeding establishments,
the better one succeeds in removing all hurtful influences from the fish,
tbe richer will be tlie harvest, ancl the greater the economical usefulness
of uch establisliments.
In "lecting the species of fisl1, the quality of the water, as well as local
and commercial conditions, have to be taken into account.
For artificial breeding, the fiuest and healthiest specimens offish should
al way be elected. Brook-trout, for instance, should weigh at least a
pound and be without a blemish. As with other useful animals, so espeially with fi~h, the pecies elected is of the utmost importance fora favorable r ult of tbe trial, since it often requires long experience to find
out the proper places from which to get breeding fish.
tr ams or pri11gs which have a considerable fall, fresh pure water,
and e en t mperatur , are essential conditbns to a favorable result of
artificial fi h-breeding ; before entering the establishment, they hould
baY run for ome time above the ground, and received the oxygen,
whi ·h i n ce ary for the respiration of the fish; the.y should likewise
b l ·at~d n ar to good mean of communication, especii:i,lly railroad ", so
ba th impr crnat <1 rrg can be rapidly shipped to their destination;
f,w rabl pla · for atcbiug small fisll sliould be near; clear brook , wliich
d p a to allow the entrance of 1arge fl ·b of prey, into
:fi:h ar to be tran plant <l from the batching-houses, either
in h imm <liat n irrhborhood or at lea t so located that tb y can
a ·il · IJ r c ·h 1; finally, larger bodieH of water, in which the fi hlllfl'·pri,·il g' ar r fru]at uin uch a manuer a. to in ure to tbe proprit 1-.· of tli liat ·bing-b u
th full ben fit of tlleir effort . Tbe
·bi ·f and ru
utial point ju artificial fi h• bre ding, however, i
iu , 11 a · to ·ur.ply h gr win fi ·h with cheap and ufficient fo d.
c in
ill b gr at t in tl10 place , here the food grow a::i it w re
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in the same water with the fish. This result is most easily obta,ined if;
besides the breeding fish, small fish are raised to serve for their food.
Tne eggs of the pollard, the ray, the minnow, &c., develop during the
summer months up to July, in as many <lays as during the winter season
it takes weeks f~r the eggs of trout to develop. TlJe manner of feeding
with water insects and plants is a very simple one. Care should therefore be taken that they should be protected during the spawning season;
that the banks should be planted with trees or bushes; that the water
should contain aquatic plants·, to which insects come of their own accord; that the scum of the water, which always attracts numerous insects, should not be allowed to escape, &c. At a later period, other food
is used, such as various refuse, horse-flesh, coagulated blood, &c. The
views of pisciculturists on the best manner of feeding fish Rtill vary a
great deal ; many attempts, especially in feeding large numbers, have
been made in vain; but, as a general rule, it can be said that a great
deal of inventive genius bas been displayed. in procuring articles of
food, which nearly everywhere yary according to local circumstances,
(seethe numerous propositions in the circulars of the Deutsche Fischerei-

verein. )
ever were fish more plentifnlly supplied with food than by the lakedwellers. All the refuse of the kitchen, remains of vegetables, and of
wild and domestic animals, which the inhabitants had brought from the
shore into their villages built over the water, became the food of the :fi.sli
or of those aquatic animals which formed part of their food. This explains the fact, which Herodotus relates in that passage of bis works
which lrns become so famous since the discovery of the remains of lakedwellings where he says that the inhabitants let down a basket into the
water, which, after a short time, they <lrew out filled with fish.
Fish-breeding lrns also made it possible to stock bodies of water with
water with fine species, which hitherto were not found there. Although
acclimatization is not yet entirely found.ed on scientific principles, mauy
of the 9-uestions pertaining thereto are being gradually solved. b,y continued experiments. Instances of magnificent results in experiments on
fish rearing are not wanting.
The breeding-establishment founded by the French government at
Hliningen, on the Upper Rhine, possesses vast arrangements, so that
eight millions of eggs of various species of trout are hatclled at the
same time; these eggs are partly obtained in the establishment, but
tlie larger num l>er come from Switzerland, the Vosges Mountains, the
Black Forest, from Bavaria, and even from TJ pper Austria, and are
sllippecl when properly matured. Tl.le raising of fish is here only a
_ secondary consi<leration ; the chief object in view is to collect the largest
pos ible number of fish-eggs, and when these have become impreguateu
w send them to an parts of the world either as an article of merchandise
or as presents. The eggs sent to Hiiningen by agents of the establishment are carefully counted, wllich is <lone by weighing, aud registered,
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they are tlien put into the breeding-boxes wliich are coYered by fresh
running water protected agaiust all hurtful influences, and tlley are
shipped as soon as the eyes of tbe little :fisb can be seen through the
skin of the egg. Up to the autumn of 1864 more than 110,000,000 eggs
of fre h-water :fish, among tLese 41,000,000 salmon and trout, had been
impregnated at Hiiningen, and shipped from there. 'l'bis numuer has no
<loubt since then increased more than douule.
The new German government, recognizing the beneficial influeuce
which this establishment has bad on the increase of :th,11 in France,
through the Deutsche Fisherei-1,:erein takes all the necessary measures
to make this new acquisition a benefit to the German fisheries. It has
been made an imperial establishment, and the shipping of eggs is continued, no longer gratis, however, but at a moderate price-60 cents per
thousand for impregnated eggs of the salmon-trout.
Recently successful experiments in sending :fish-eggs to a con~iderable distance have been made in other establishments, as at Freiburg in
Baden, but especially at Salzburg. From England, 100,000 salmon and
3,000 trout eggs, packed first in moss, and then in ice, were some years
ago sent to Australia, where they arrived safely. In tlrn autumn of 1869,
110,000 alrnon-eggs were sent to New Zealand. Now they have in
Au tralia trout measuring 19i inches in length and weighing 3~ pounds;
two-year-old salmon have also been seen, aud some of them have been
ob erved pn.wning. (Zeitschrijt .fiir wissenschaftliche Zoologie, 18G9.)
Tile mo st famous British fisb-breediug establishment is at Stormoutfield, on the rirnr Tay, wllere the young salmon raised from artificiallyimpr gnated eggs are cared for and fe<.l in several ponds till they are
ablo to commence tl.Jeir journey to the sea as smolts. Originally calculated for 300,000 eggs, this estabfo,hment has been considerably enlarged. A imilar establi 'hmcnt is located on the river Dee, in Scotland, which makes a bu iness of raising and selling eggs and young fish,
and realize a considerable profit, although the nrnnagers pay an annual
reut of 6,000.
The hi 11 " almon-factory" of Thomas Ashworth, iu Galw;y, likewi
rai 'e millious of egg ernry year~ and increases in importance
from y ar to year. The establishments founded by private individuals,
by a
·iatioa ', or joint- tock companies, seem to flourish most, while
tho e wbicll ha, e beeu founded aud are supported by the government
bav n t in all ca e' been a succe, fol. It seems to be sufficient if
tb · ,· mm nt confine it activity to giving encouragement and asi tau · t th .' 1 eal ent rpri e .
Th' rganiz ti n of artificial ft ·h-brecdiug asssociatious invoh·e
xp 11 •• which, in , mall r b die of wat r, are not in <luo proportion to
iJ • xt '11 of water, n r do every fi lJing water offer a uital>le place.
}' r bi ' r •a u, many pr pri tor · f mall fi h rie pref< r to I.my im1 r "'llat <l. ~ g from lrn larg r .tabli bm nt ·, au<l. place tliem in uitabl pl, · · iu tli wat
!:!hallow an<.l quiet saud bottoms uear to
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reeds or birnlles, or put them in wicker-baskets or boxes in streams,
leaving tbe hatching to nature.
7.-PROGRESS OF FOREIGN FISHERIES.

Great Britain.-The most brilliant example of progress is in Scotland,
whose rirnrs had for a long period been almost entirely depopulated by
reckless fishing. 1'be river Spey in Scotland scarcely contained any :fi~h
up to the year 1854; since then, and up to 1860, it bas annually produced
upward of $10,000 worth of fish; this bas even been increased of late
J·ears, so that a single fishing-station belouging to the Duke of Richmond yields an annual income of $52,500 to $60,000. The annual yield
of the river Tay has, in a few years, risen from $40,000 to $90,000, net
income, not counting the large number of fish given to tl:ie fishermen;
and all this in consequence of feeding, watching, and protecting the
fish, and of introducing artificial breeding. By the same means, and iu
consequence of excellent laws and strict protection of the fish during
the spawning season, the yield of some of tlle Irish fisheries bas in a
few years iucreased fourfold. In 1858, the revenues from the salmon
aud trout fisheries in Scotland and Ireland amounted to $3,500,000,
while in 1863 they had increased to twice that Sum.*
The constantly improved British fisllery-laws, and many institutions
called to life by the government, or at least encouraged by it, such
as the appointing of inspectors of fisheries, are perseveringly following
tlle object iu view, to clear away all impediments to the progress of tbe
fisheries, and to extenu tliem by every possible means.
The report on the British salmon fisheries for the year 1870, by the
inspectors Buckland and Walpole, shows a considerably increased har,est d1;ufog the year 1860 in consequence of artificial breeding and proper
protection of t,he fish; there are, however, still some complaints of hinderances and plundering the fisheries. In the seventeen salmon-rivers,
the fi~b are still excluded from 7,990 sq nare miles by weirs, and from
3,600 square miles by industrial poisoning of the water, so tllat, there·
are only remaining 6,600 square miles for spawniug and raising young
fish. In order to do away with the weirs, water-mills are as far as possible to be changed to steam-mills, and those which are still in existence
are to be m~de harmless by salmon-paths.
The poisoning of the rivers by factories is strongly condemned not
only on account of the salmon but likewise on account of human beingR,
as it not only kills the fish, but has likewise been generally acknowledged to be a means of breeding fatal contagious diseases. Great
efforts are therefore made in England to purify the rivers, whereby the
industries are likewise brought to a higher degree of perfection, as the
* Die ra.tionelle Zncht der Stisswasser:fische und einiger in der Volkswirthscbaft
wichtigen Wusserthiere. R. Moliµ, Wien, 1864. p. 212.
Die Bewirthschaftung des vVassers und die Ernten daraus. H. Beta, Leipzig und
Heidelberg, 1868. p. 67.
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factories are obliged to put the refuse, which formerly was thrown into
the river, to some use. Rivers which at an expense of many millions of
dollars have beeu purified of the refuse of sewers and other poisonous
matter, amply repay this outlay by the better health of the population
and by the increase in fine fish. During the year 1869, 33,321 barrels
of 'almon each weighing 100 pounds, the whole valued at more than a
' million dollars, arrived at tbe wholesale market in Billingsgate; 2,405
of these barrels came from English rivers, which in 18G4 had only supplied 752.*
.France.-Tbe French, in their establishment at Biiningen, ha,e immediately carried out, on a large scale, the system of artificial impregnation,
which was first discornred by a German, Jacobi, and much later by two
Frenchmen, Gehin and Remy, and have thereby exercised a very Lene.ficial influence on pisciculture throughout the whole country.
Even small bodies of water are cultivated, and the best possible use
is made of the different character of the water: thus, in marshy places,
eels are raised; in otherwise useless small streams, crawfish, imported
from Germany, are increasing rapidly; and in the clear brooks numberless trout are foun<l.
Tue cultivation of the oyster, which had been almost entirely destroy <l by tbe former ssstem of plunderiug, begins, though slowly, to
revive on many parts of the coast.
Ev n tile rai 'ing of turti'es bas been comrnence<l; their eggs are
gatlterecl, ancl ti.le young ones cared for and protected till they are old
enough to take care of themselves.
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miles of not navigable rivers and streams; and more than 4,600 miles of
lakes and ponds. The navigable rivers and canals belong to the government, and are leased to private individuals. In order to avoid all
trouble, the sheets of water are carefully measured and accurately
marked on special maps, so that every one knows tbe exact limits of his
watery domain, within which he can fish with nets for an annual rent
of $4.50 to $22.50. French statisticians compute the annual gain from
the fresh-water fisheries at $4,000,000, and the average annual rent of
every hectare (1 hectare=2.47 acres) of water at $15. The fisheries,
however, are not yet able to supply the borne demand.*
Germany.-Compared with the gratifying results in England, Scotland, and America, those obtained by the German fisheries can only be
considered as small beginnings, and the complaints of the various hinderances to success are no Jess loud and numerous than in Austria,
although it must be owned that of late years Germany has made considerable progress.
In l\'lunich; the city-fisherman, Ku:ffer carries on fish-breeding, and
has, according to a report published . some years a.go, during the last
eight years impregnated about 300,000 eggs of the Bavarian salmon per
annum, partly for the Bavarian waters, and partly for Switzerland,
Austria, France, Italy, Russia, Denmark, and Prussia. During the last
few years, he has shipped about half a million per annum. The establishment is well conducted, its location and the quality of the water are
excellent. Kuffer has therefore often been commissioned to organize
such enterprises in other countries, as for instance in Austria.
Wiirtemberg only possesses some small breeding-establishments,
which owe their existence and success chiefly to the efforts of the royal
agricultural department, (KonigUche Oentralstelle fiir Landwirthsclwft.)
This department, since 1861, bas endeavored to encourage pisciculture
among small proprietors by offering prizes for hatchiug-bouses in connection with ponds; to persons who stock open waters with fish; for a
ration al system of pond-fisheries; for the union of small fh;hing districts
with a view to carrying on the fisheries in a more systematic manner.
Information is freely given to all who desire it, as well as impregnated
and batched trout-eggs.
A report, made in the year 1871, shows that nearly all these organization s were in a flourishing condition.
Iu Baden, a joint-stock company was formed in 1865 with a capital of
$20,000. In the neighborhood of Freiburg, the seat of this company,
a bree<l.ing-establishment has been founded, which annually produces
about half a million young fish. All of their fish which were placed in
open waters, were :flourishing. The company possesses several troutbrooks, which they lease for an annual sum of $600.
The joint-stock fishery-company at Wiesbaden, besides raising fish in
closed waters to sell, has also ~et itself the praiseworthy task to re* Beta, op. cit. pp. 48, 50.
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stock all the neighboring waters, which bad been almost entirely de.
populated. Be, ides the uumerous lw<lies of water owned by the ·company: about forty lakes and ri\-ers have been leased by tllem on tue
Ion rrest pos, ible time; new trout-ponds barn been made in shady forest ;
nor has the corn mercial portion of the enterprise been neglected, since
in addition to the model anrl experimenting branches, a flourishing lmsine ha been started with a capital of $G2,500 in shares.
The fi h-breediug establishment at Hameln, ( HanoYer,) originally
founded by the Agricultural Society of Zelle, but which in later years
bas been taken and further enlargeed by the city of Zelle, bas, during
the last twelYe years, placed 316,000 artificially-raised young salmon
i llto the rirnr Weser, and its revenue bas been constantly on the increase.
Otuer Prus ian orgauizatious ha Ye, according to the report of the eco11omical department (Landes-Oekonomie-Collegium) for 18G8, done welJ,
although, as the report says, the artificial breeding of fish is not appreciated as much as it deserves, and there is as yet a great want of larger
pi 'Cicultural institutions.
The fi b-breeding companies in the Prussian province of Silesia haYe
have for four j ears made efforts to introduce the cultivation of salmon
into the Opper Oder. and its tributaries, into which they placed no less
tlrnu 307,000 young ones during the year 1872. The eggs were provi<led
b tlie departnient of agriculture in Berlin, from tlle establishment
at Iliiningen, at the instigation of tbe Deutsche Fisherei-verein.
In accordance with an order of the Prussian commissioner of agriculture, dated January 23, 1871, the :fish-breediug establishments in the
RIJine province are to be subsidized. in· the followiug manner: A certain number of Rhine salmon, salmon-trout, and !)rook-trout, which
mu, t b at l ast five months old, shall be bought at a moderate price,
wbicl.J i to be settled eYery year, and placed directly iuto ti.le water.
A comp tent person shall be charged with buying the fish and placing
them in the water. As the method of raising fish in the sernral establishment' and the manner of feeding the young has the greate t intlueuce on th ir abilit.v to keep nlirn after they ham been placed in the
wat r , th price of the fish bought will be regulated by the manner
in wui ·ll they ham been raised.
Tlle Deutsche Fischerei-verein, founded at Berlin in the year 1 70, will
doul>tl , prov a great benefit to the craft iu that country. It object
i to fur b r ea and inland ft beries throughout the whole of G rman.r,
and to n i ·t the everal state gornrnments in thi direction. The'
oci ty b
re olve<l it lf into five committees: for facilitatiug the
trau port, tion of t cly; for the e.. and iulan<l fl herie '; for the
artifi ·ial r ding and rai '111rr of fl ·11; for fi ' hery legi lation; and for the
ultnr
f th craw.ti '~. It will al ·o direct it attention to
ientific
whi •11 will diffu e rrrct view regarding the true w.. ut
inland fi ll 1 i .
int nd to place it elf in communication with pi ci nltur1
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ists in all parts of the country, and to form a central agency for promoting the fisheries 1 and for facilitating tbe raising and shipping o{ fish
so as to benefit the whole pophlation.
Through the efforts of' this society, Berlin and other inland cities
receive an increased supply of fresh sea fish; it has also suggested
the introduction of tbe sterlet and other finer species of fo,hes instead of
the common food-fishes, which have bithe.rto been supplied to the markets from sadly neglected fish-ponds.
In May, 1871, the society addressed a petition to the chancellor of
the German empire that, for a number of years, an annual snm of $37,500
8houlu be appropriated from the imperial German treasur'y to extend
pecuniary aid to deserving pisciculturists and piscicultural societies,
and to promote the interests of the sea-fisheries by procuring models
of vessels and implements.
The circulars of the Deuttsche Fischerei-·verein, which are edite<l in
a model way, give from time to time information both on ,the proceediugs of the society and on all matters of interest to pisciculturists.
The society likewise directs its attention to the improvement of existing legislation. Thus, in its second -session, it was urged to remedy the
existing defects in the fishery-laws of North Germany, which at present
contain no clauses enforcing the buil<ling of weirs in sqch a manner as
to leave a free passage for migratory fish. The draught of a new fisherylaw for Prussia, which has been publishe<l recently, owes its origin to a
great degree in tlle exertions of this society.
·
8.-CONDI'l'ION QF PISCICULTURE IN AUSTRIA.

From the report of the ministry of agriculture for 1868, aud from
numerous special reports on piscicultural establishments, it will be seen
that fisll-rearing is gaining ground in Austria, and private enterprise
has been successfully employed in this branch of industry. In nearly
all the provinces , of Austria there are piscicultural establishments,
several of which have been very successful. Although there are no
complete statistics, we shall, in the following pages, give all the information wlJich can be gathered from the official reports aud from articles in
various journals. In comparison with the vast arrangements of other
countries as described above, we can only chronicle small beginnings.
In Salzburg, a central establishment for fish-breeding was founded ·
in 18G4, by a joint-stock company, which has not, so far, been a pecuniary success, but which, nevertheless, bas exercised a most beneficial influence on fisll-culture throngliout Austria. Since its foundation, it has sent a large number of eggs to nearly all the provinces of
Austria and to foreign parts. During the season 1867-'68, it shipped
253,000 eggs of lake-trout, Rhine salmon, brook.trout, and pike. Daring the winter 1860-'70, orders for 815,000 eggs were received at tbe
establishment,, but only 572,000 could be shipped, partl,y because there
was a lack of eggs on account of unfavorable weather and inundations
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which bad interfered with the spawning, and partly because some
of tltese orders came too late. The arrangements for raising fh,h were
unfortunately very poor; the ponds were badly located and soon became
mars by; there were no shade-trees, and the supply of fresh running water
was insufficient Attempts bad also been made in tbe beginning to breed
a great variety of fish, while at present only salmon are raised, and
the arrangements have been much improved. The rearing of fish ia
se,·eral lakes which the government bas given to tbe institution has
been much more successful.
In the Waller Lake, 19,000 J~oung Rhine salmon were placed in 1860,
and, so far as it is known, they are in a flourishing condition.
Last year, a new lrntching-Louse for 300,000 eggs was built on the
shore of the Hinter Lake.
On the head waters of tbe Waller Lake, simple breeding-apparatus
bas been placed, so as to enable the stocking of all the streams with
yoang fish from the lakes.
There is a constant impro,Tement from year to year in the growth of
the embryo business and in the stocking of the rented lakes.
During the season 1870-'71, the total number of impregnated eggs
was 1,157,000, of which 575,000 were sold, wlJile the rest were either
batched in the establishment or placed in tbe lakP-s. For two years, a
con itlerable number of fish have been sold. as food from the establislJmeut at Ilellbruun; during the last year, many defects of the original plan were l'emedied a:1d many new improvements were introduced.
The central establi::;hment lrns recently begun to obtain impregnated
eggs of brook-trout from the fishers on the rivers Vokla and Ager; of
the Salmo lmoho from the river Salzach, as well as from the streams of
Upper Au tria; spawn of the lake-salmon, of the Salmo salvelinus, and of
tbe Ooregonus Wartmanni from the Matt, Moad, Fuschl, \Volfganger, an<l
A tter Lakes; and to ship them at the proper time.
In Upper Am,tria, fish-culture has been carried on for some time
by the convent-chapter of Krem miinster, which annually places 20,000
to 40,000 young trout hatched in the establishment, into the Alm Lake,
a , oou a the umbilical bag has disappeared, (usually in Febrnary,)
so that a con iderable iucrea e in the number of fish in this lake can
air ady b noticed. Salmo salvelinus is raised in tlie lake it elf. Tbe :ti hpoud bel ngiug to the chapter have been famous from time imm morial
for their great wealth of fine fi h. Some of the small landed proprietor ~,
nch a R tt nb ch rat ulzbach near I clJI, Kottl at eukircb n near
zipf, chedl in .Fi. chelltam, and the I ·chl Pi cicultnral Society, have,
with comparativ 1 mall mean , founded establishment wlJich to ome
xt nt ba pr v u a pecuniary ucce , thu fnrni hiug anoth r proof
that thi brauch of indu try i uitable for private iudividual of limited
m au .
p ·ial m ntion mu t l>e made of .Franz Rettenbacller, a miner,
wh on ui lit 1 pi ce of ground at nlzb:1ch near I chl, ha for ome
Y r , wi h ut any a· i tance whatever, but witll great entlm ia w, c, r-
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ried on, in a small way, pisciculture. Only by the strictest econom:v he was enabled to raise the required capital ; with bis own hand,
in~ the spare time which the ar<luous life of a miner left him, he erected
all the buildings, &c., so that the Upper Anstria Agricultnra.1 Society,
acknowledging his apparatus to be the most perfect in the whole
province, gave him, in 1870, $100, tbe first government prize for pisciculture. We give here the full report of the committee seut by the
Agricultural Society, as it is in every respect very suggestiv·e and instructive:
"The piscicultural estabiisbment of Franz Rettenbacher consists of
two hatching-houses, fi,·e ponds for the growing fish, (Streckteiche,) and
one floating hut with a boat. In the two larger connected ponds, which
cover an area of about 1½ acres, a very pretty watch-house, with mariy
exceedingly practical contrivances, bas been erected, from which all the
ponds of the establishment can be seen and watched; all the buildings
and apparatus, by their simplicity, cleanliness, and practical arrangement, show the enthusiastic, enterprising, and rational pisciculturist,
whose fish, both in the houses and in the ponds, are all exceptionaliy
tine and healthy specimens. Franz Rettenbacher commenced his ent('rprise in 1858, on a very small scale; up to 1864, his work consisted of
nothing else than the impregnation of several lll1ndred, occasionally,
several thousand, trout-eggs, ~ud the placing of young fish in the running water (his own propert.y) .near his house. After having labored six
years, no increase in the number of fish was observablr, which doubtless was caused by the fact that the fish, when they had grown larger,
got into the government waters, into wliicb ltis little stream flowed, and
even, when there was a means of communication, into the Trauu Lakr.
' ' In 1864, Rettenbacher resotved to raise and feed the J·oung fish which
might be llatched during the following winter i~ a closed house; in this
he was entirely successful, as the 800 young fish (Salmo salrelinus) when
one year old weighed from two to seven ounces. Unfortuuately, many of
the fi sh died after they had reached the age of one and a half years,
without exhibiting any outward sign of sickness, and in the course of
half a year one-half of the whole number bad perh;hed; then this
strange mort~lity ceased of itself. According to later experience, Rett en bacller believes that be fed the fish too much; for, since he possesses
a larger number of fish, and therefore has not been able to feed t,hem so
much as formerly, this mortality bas ceased.
'' Since 1865, Rettenbacller annually bas raised several thousand fish,
Salrno salvclinus, trout, and cross- breeds. Thecross-breeding, produced
by impregnating the roe of the Sa.lmo salvelinus with the milt of brooktrout, bas been very successful, as also the raisiug of the Salmo salvelinus
itselt: Trout <lo not succeed so well, which seems to be caused by their
being fed with meat. During their infancy, the fisb get calves' liver and
b rains; later, lungs, entrails, and other cheap offal; also, horse-flesh.
To every hundred-weight of liYe fish, Rettenbacher, on an aYerage,
allows fl.Ye pounds of food per day.
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'' To feed such a large number of fish with insects is almost impossible,
as insects, such as water-palmers, flies, their Iarvrn, &c., are very scarce
in that neighborhood, and frog-spawn and cheap fish cannot be bad.
In Retteu bacber's opinion, every piscicnlturist who cannot obtain insects
and whose space is limited, s~ould only raise the Salmo salvelirws, since
this fish alone can in a small space be fed on meat from its infancy till
it is ripe for the market, and bas the lowest percentage (7 per cent.) of
mortality. It is a very gregarious and tame fish, which does not seem
to be disturbed by beiug placed among fish of different species and size,
whi1e the trout is always shy and of an unfriendly disposition, especially
toward small fish.
"Retten bacher sells his fish at the age of two and one-l1alf to three and
one-half years, and only those whose growth has been retarded, at tho
age of four and one-bnlf and five and one-Lalf years. Recently, he bas
comrneuce<l to batch a larger number of fish than be requires, and, after
a year or more, be throws those whose growth bas been retarded into the
open water, lea Ying tbem to shift for tbernselrns, because, according to
liis theory, the gain is much greater if the expensive food is given to
such fi h as promise a better growth. His spawn he gets from the
Aussee Lakes in Styria, where, during the spawning season, be annually
buys several bun<lred female fish, impregnating their eggs with milt
from male fi~ll of hi owu raising, as very few male specimens of the
Salmo salvelinus are found in those Jakes, and as those few are mostly
wortlll 8 . The female fisll he keeps till next summer, when he sells
tllem. In 1870, Rettcnbacller did not hatch any fish, since be had such a
large number left over from the year before as to make it impossible for him to supply all tlle necessar_y food. Tlle water used in bis estabJi bme11t con i ts of sc~·eral buu<lred small and large springs flowing
from the ground, with a temperature of 5½ degrees Reauwur in wiuter,
G½ in um mer; near the Traun river 3 degrees in winter and 9 iu summer.
Iu tlii water, the young fi h leave the eggs after fifty or sixty days.
"Up to 1864, Rettenbacher bad only two small hatcbiug-hoxes. In
1 64, be built a batching-house with four boxes and two tanks for the
. oun(T fi:sh; in 1 65, lie built a covered tank with tLree divi ious; in
1 GU, 11 dug tlle two ponds; in 1867, Le built a uew hatcbiug-bou e;
a11d in th
< me year, after having obtained the npper portion of the
.Altwa. · r tr am from the imperial forest office, in excba11ge for a
portion f t r t belonging to him, be stopped tbe communication betw en Iii priuo- ' and the Traun Hh·er by a stationary wooden gate of
Jatti · -work,< u<l built hi floating hut and boat, and, in 1868, tbc watchhon , re tin · on pal . The total capital im ested was '25 .25. The
l ·ati n wa · xtr m ,}y favorable for making the pon<l , a but very
littl di fl' inO' had to be <lone. According to the inyentory taken, with
a vi w t bi ' btaining th g verument priz , on the 2!ltll an 1 30th f
Juu
'7 wb n all tll fl ·h w r carefully counted and weighed, bi
;tabli. hm nt · ntaiu •d tu~ following number of ti ·h:
l
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"Location.

Age.

Number.

Weight.
Pounds,
avoirdupois,

"In the building for young fish, No. 3 ................ One and a half years . -- .
"In the lmilding· for young fish, No. 4 ...................... do ...... - •· • • - •· • • •
"In the hatching-house, No. 2 ...........•.....•............ do - .. • • -• • • •· •··· ··
"In t,he hatching-house, No. 1. ••......•..•........•.. Two and a half years ...
1

::~
~~i r:;~ /;in\::~::::::::::::::::::: :::::: :::::: ·v~~i:is: :::::: :::::: ::::
"In the largest pond ......... _....................... Three and a half years ..

3,700
2,100
3,000
1,010
1,400
944
250

54
67½
171¼
96¼
277½
lti6¼
150

"Total ............•......•.............•.................................

12,454

982¾

"Of this number, 262½ pounds of fish could be sold during 1870.
"The quality of the fish was very good, since, even at a high price, _
they found a ready market. The capital invested has therefore borne
its full interest.''
A further proof that it only requires some encouragement in order to.
have our smaller pisciculturists make practical im·entions and improve-ments is furnished by Mr. Kott1,· a miller of Neukirchen. Formerly,
the better kind of food-fish were brought dire~t to Vienna from the.
lakes and streams of Upper Austria; the fishermen not taking the least
care of the eggs contained in many of these fish. Kottl, at present,
gets what he can of these eggs, and immediately impregnates them.
The female lake and brook trout which are on the point of spawning
when caught by the fishermen are brought to him, and their eggs are
impregnated by the male brook-trout from his establishment. In this
manner he has, in a short time, impregnated 200,000 eggs of brook and"
lake trout, which, without his intervention, would have been sold in.
Vienna with the fish.
In Upper Austria, a fishing-club has recently been formed, and its·
preparations for pisciculture are progressing favorably. The headwaters
at St. Peter, near Linz, have been secured by a lease of ten years, a
hatching-house has been built, a covered pond for young fish is almost
finished, and the digging of an open pond has been commenced. (Report for 1871.)
·
Another hatching-house has recently been started by Werndl in Steyer.
In Lower Austria, there is a piscicultural establishment at Hollen burg.
Mr. Fichtner, in Atzgersdorf, diffuses a knowledge of pisciculture by
lectures and publications. No noteworthy results, however, have so far
been obtained. That encouragement is wanting which this branch of
industry seems to require in its beginning.
In Styria, Baron de Washington, at Pols, has made the most praiseworthy efforts to further the cause of pisciculture by the exhibition of
models, by lectures, and by giving general encouragement.
The farmers and the middle class begin to take an interest in pisciculture, and there are small establishments at Werndorf, Voitsberg,
Koflach, Hirschegg, Altaussee, and other places.
Baron de Washington has succeeded in making the raising of goldfish mor; c~mmon. These fish, which o~iginally came from China, but
8
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with us increase almost as fast as the herring, are now raised by many
farmers, whose income is by this means considerably increased.
In Oarinthia, the only :fish-breeding institution is at present at Ltilling,
which, however, on account of the limited extent of water, confines its
rpoduction to the hatching and raising of ;young :fish, (annually 12,000 to
18,000 Salmo salvelinus, lake and brook trout.)
In Tyrol, a fishing-club bas been formed at Innsbruck, which, in
December, 1870, received 20,000 impregnated salmon-eggs from Mr.
Kuffer in Munich, from which, however, no more than 2,000 fish were
raised. The club has not been discouraged by this failure, but believes
if the batching proves successful, if the eggs are carefully watched and
treated, if the young fish are placed in favorable localities, and if some
perseverance is shown, that it may do a great deal of good to Tyrol.
Mr. Glanzl, the city-fisher of Lienz, in Tyrol, has been more success.
ful, as, ~ccording to bis report, be was able, from 1865 to 1870, to transfer
260,000 young fish from his establishment at Moosbrunnen, near Lavant,
o other waters. He raises principally trout and the Thymallus: and,
as the spawning seasons of these two species of fish are far apart, the
same establishment can be used for both. The finer the specimens
which have been employed in artificial hatching the healthier and better will . the young fish be. The catching of the adult fish previous to
the spawning season, and their being kept in boxes till the spawn bas
matured, is considered useless by Glanzl, as they do not ripen properly,
and as the female :fl.Rh frequently does not let the eggs go.
According to the observations made by others, the catching of fish
about to spawn is only considered hurtful if the eggs are not pressed
out at once, while fish caught prior to the spawning-season mature their
ova even in an in.closed space.
Glanzl made the observation that the batching of the eggs in metal
trough , especially those made of zinc, succeeded much better when glass
rod w re laid in the vessels, which, as he thinks, neutralize the bad
effect of oxidation.
He expres es his conviction that only by the artificial process, and by
their more general industrial application, can an increase of fish be produe d in th particularly suitable territory of the Drau and Isel, which
i o rich in prings.
t the ugge tion of the agricultural society, he accepted a subsidy
200 from the mini try of agriculture.
In Trin , a fi berman by the name of Schlierenzauer has stocked evral brook with rout; and in Thiersee, Mr. Lcrperger, a merchant, has
<l YO d mu h ime to thi industry.
n orarlb r , the artificial hatching of fish has been introduced by
Ir. i fen bal r, a ]anded proprietor of Me.iningen, in the district of
F 1 kirch.
arly a 1862, he endeavored to obtain :fl h-eggs for the
f hatchlag th ru, in which, however, be was unsucce ful for a,
on a count of the P!' ou<lices of the fishermen in that neigh-
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borhood, who were afraid tbat their trade might thereby be injured. It
was not till 1864 that he wfs enabled to impregnate 1,500 eggs of the
lake-trout, which :flourishes in Lake Constance and its tributaries; he
was so successful in this that scarcely 10 per cent. were lost. He has
now on his property several large basins after the best foreign models;
bought of the village of Rankweil the privilege to fish in the Ebe or
Malanka stream, which :flows near his property, for $300; improved his
establishment constantly on bis own ideas; and, as early as 1867, he was
able to raise 30,000 young fish. As there was a great want of water,
the ministry of finance placed the remaining streams in that neighl>orhood which belonged to the government at his disposal; and the ministry of agriculture has repeatedly granted him subsidies for meeting
the considerable expenses of his first establishment.
His example was imitated by other landed proprietors in Vorarlberg.
With the subsidy granted in 1869, the agricultural society procured.
the model of a new batching-box, and distributed six of them among the
several pisciculturists of the province. We have reports of successful
experiments made by some of these, which, on the one band, have been
favored by the excellent quality of the Vorarlberg water, but which, on
the other hand, as the reporter of the agricultural society says, ha-rn
been much impeded by the defective fishery-laws.
Bohemia in former times excelled all other provinces of Austria in
her famous lake-culture; and, although a large number of lakes have
been drained, this province has still maintained her old fame. Thus,
370,500 to 492,000 pounds of carp are every year sent to Vienna from
the estate of Wittingau in the south of Bohemia. · (Die Teichwirthschajt
mit besonderer Riicksicht auf das siidliche Bohmen. Wenzel Horak,
1869.) The great Rosenberg Lake in 1870 produced 192,660 pounds of
different fish, which shows what large revenues can, with proper care,
be derived from water.
The high prices have of late years made lake-culture more remunerative, and more attention is consequently given to it. This industry is
particularly successful if there are separate lakes for spawning, for the
raising of fish, and for those which are to be sold, and if they are several
times transferred from one lake to the another. .As in raising cattle and
sheep, great care is likewise taken in fish-culture to select for breeding
purposes the most perfect specimens; wherever artificial spawning cannot be applied, great care is taken to protect the young ones against all
possible dangers; the different species are kept separate, and the lakefish are well fed on various agricultural refuse, on refuse fish, and even
frog-spawn, which is found in all marshes.
The occasional draining of the lakes, and the planting of their beds
with corn or grass at the end of summer, usually every third or fourth
year, has not only a very beneficial influence on pisciculture, but as also
advantageous from an agricultural point of view by adding tbe rich
harvest of one year.
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In making estimates as to whether lake-culture will pay, the value of
the soil, which thereby is abstracted from another culture, has to be
taken into account; while the restocking of depopulated brooks, rivers,
and lakes does not monopolize soil devoted to any other purposes.
In 1824, the artificial impregnation and raising of salmon was successfully carried out on the Horazdovic estate in Bohemia, but it was
not developed any further at the time, and was soon given up.
Quite recently, fish-eggs have been artificially impregnated in the
neighborhood of Braunau, on the estates of Mabee and Tachau, in
Glashiitten near Pribram, in Opocno, in Hammer near Beichor, in
Krumau, in Nedosim near Leitomischl, and in Frauenberg. Further
successful experiments in brooks and lakes were made with salmon-eggs,
which mostly came from Salzburg. The most successful experiments
were those made by Mr. Vacek, of Nedosin, whose brook~ in consequence
of culture and protection, produced a constant increase of fish, 62½
pounds of trout in 1865, and 250 pounds in 1870. The amount of
trout in the lower portion of the brook, where there was no protection
and culture, was likewise increased to about 500 pounds, the trout from
the upper portion being carried down especially in consequence of high
water in spring; while the .fish-thieves of that neighborhood did a still
more flourishing business. In consequence of the 37,000 trout-eggs placed
there by Mr. Vacek, the number of fish has considerably increased in
every portion of this brook. In 1871, the salmon-breeding establishment
founded by Dr. Frie at Herrenskretschen, near the Saxon boundary-line,
commenced to place young fish in the Kamnitz, a small tributary of tb e
Elbe. Preparations have been made to found another on a larger scale.
The fishing-waters of Moravia were formerly counted among th e
riche t of the Austrian monarchy. Of late years, the fisheries have been
almo t totally destroyed, as in other places, by the want of any legal
protection, aud especially by tht\ poisoning of the streams by the refu e
from factories. The statistics which were published in the report
of the Moravian and Silesian Agricultural Society for 1871 show, in
spite of the deplorable ·condition of the fisheries, the beginnings of
impro em nt. There are small piscicultural establishments in several
plac , a in Wisowitz, on the estates of Baron de Stillfried, whitb r,
in 1 6 , 20,000 gg of the trout, the Salmo salvelinus, the salmon-trout,
and t b almon w re.brought from Salzburg. After the eggs bad be n
uc e fully hatch a, the young :fish were placed in a mountain- tream,
and in mall lake made pecially for thi purpo e, where the trout are
fionri bin()', while th
almon-trout and the salmon grow but lowly,
mo t lik l becau. the water i not sufficiently deep.
In fora ia, a in otb r countrie , it i propo ed to prohibit fi. hin CT'
a 1 a wi h n t , ntir 1 , for at lea t three year .
In il ia, fr. E ro t Giebner, of Bi litz, ha a very uccessfnl hatchtabli bm nt.
foun<l <l iu 1 a-
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at Lubatowka, by Mr. Ludwig Lindes, of which he gives the following
account in the Vienna Agricultural Journal, No. 51, 1869:
"From my own experience, I can testify to the fact that in a wild
mountain-region, where, two years ago, the name salmon was entirely
unknown, nobody having any idea how such a fish looked, at this day,
every peasant is able to distinguish the trout from the Salmo salvelinus, and this from the lake-trout, &c.; that where formerly there were
marshy openings, which, from times immemorial, had been entirely
unproductive, there are now pleasant lakes, which are densely populated
with all sorts of trout and salmon, which recefred the germ of life at
the piscicultural establishment of Salzburg, and which, in an embryonic
state, traveled a distance of 553 miles in order to reach their present
dwelling-place. This became possible only through artificial hatching!''
According to later information, (Der Wiener landwirthschaftlichen
Zeit'l(,ng, November 5, 1870,) the establishment at present comprises
thirty basins, or small lakes, covering a total area of 6 acres. From the
year 1866 there were left over 4,000 fish, (Salmo salvelinus, salmon-trout, ·
and lake-trout,) which in eighteen months ba<l reached an average
length of 11 inches, and a weight of 23 ounces, besides these there were
2,000 perch and 3,200 crawfish; of young fish, from 1869, 18,000, which,
<luring the first six months of their life, reached an average length of 5
inches.
In Hungary, the government bas recently appropriated $10,000 for
fish-culture, of which $5,000 are to go toward the foundation of a piscieultural establishment, which will be supported by the government, and
$2,500 apiece to the assistance of two existing private enterprises.
A fisherman who was educated in Salzburg is at the head of the
well-managed private piscicultural establishment at Szomolany, in the
district of Pressburg.
In Transylvania, fish-culture, according to the Hermannstadt Gazette,
is in a flourishing condition, and there are several piscicultural societies.
Tbe trout-raising establishment in Ireck, founded in 1869, got its spawn
from Salzburg and Tartlau; the result was a very favorable one, and
it bas now on hand 1,200 trout, varying in length from 4 to 6 inches,
which might have been sent to market in the autumn of 1870.
From this review, it will be seen that the results which fish-culture
has so far obtained in Austria are very small, as far as the increase of fish
in the open waters, viz, in the fakes, rivers, and brooks, is concerned.
There are only a few exceptions, such as the Alm Lake, belonging to
the chapter of Kremsmtinster, a few lakes and brooks in Salzburg, &c.
It is only recently that the Salzburg company has made a l)eginuing of placing impregnated spawn in the open waters which were
placed at its disposal. Most of our organizations have limited their
activity to the trade in fish-eggs, or to the raising of a few fish for
which the small enclosed waters belonging to them were sufficient. '
Agents of foreign piscicultural establishments, especially Htiningen
and Stormontfield, visit several of the provinces of Austria every year,
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in order to buy trout and salmon spawn from the .Austrian fishermen, as
the irr gular way in wliich our :fisheries are managed does not, for the
time being, offer any chances for an extensive use of this spawn at home.
The smaller pisciculturists are not inclined to give it up to the larger
water , in which they have not the right to fish; while the proprietor5
of the e larger waters do not feel encouraged to buy spawn, on account
of the irregular manner in which fishing is carried on and the little protectiou it enjoys. Our smaller hatching-establishments are, nevertheless, of importance to fish-culture, because they have at least awakened
an intere tin this matter, and because they undoubtedly are the sources
from which our domestic waters will be restocked.

9.-VAL UE

OF THE PRODUCTS OF THE FISHERIES.

Fish, craw:fisb, and many other marine products, form an easily
digestible and pleasant food, which, it is maintained, is also calculated
to stimulate mental activity. Civilized nations cannot do without this
importaut alimP.nt without detriment to themselves. Fish, even without any elaborate dressing, form a good and easily-prepared meal for
the laboring classes.
'l'heir fie h contains as large a quantity of proteine as pork; 100
pound ( u trian) of :fish-flesh contain as much nourishing matter as 200
pound of wheat-bread or 700 pounds of potatoes.
It i an e ential advantage of the fisheries that their products supply
d licacies for the table of the rich, and wholesome cheap food for the
poorer cla se .
It i a great defect in tlle Austrian fisheries that the extraordinary
quantity of fl h procured by occasional lucky bauls does not find a
r a<ly mark t. The great number of huso caught in the Danube, occasional rich haul in the Alpine lakes, or even on the sea-shore, prove of
no b n fit to the fi 'hermen, an<l the <lead ones ha,ve frequently to be cast
back into tlle wat r.
11 tbi' boulcl be remedied by better arrangements for preserving
::incl bippino-, by a well organized :fi h-trade, by improvements in the
mann r f mokiug fl h on the English plan, and finally hy making use
of th r fu e for variou purposes, as for fl h-oil, aijd eYen for manure.
In 1 G.,, Dr. Lor nz, a al o quite recentl.v Professor Gohren, (Landi irth ·chaftlichen 1Vochenblatt des K. K. A.clcerbauministeriums, 1869, p.
11 ) ha clir ct d att ntiou to the importance of the :fi h-guano, which
mi r,h , ith gr t advantage to our Austrian agriculture, be made from
the r fu
f ur fl 11, p cially on the coa t.
· rtainl b con icler cl a in part the effect of a b tter y •
t m f fl ·11- ultur , of a w 11-organized fl h-trade and tricter la.w , that,
· rclin"' to al cul a ti n made orne y ar ago, the daily con umption of
fi 11. 1 r h a<l , rn unt, t -} pound (avoidupoi,) in Lonclon, -.}0 pound in
..m an<l io p mc.l in B "rlin; wllile in ienua, the capital of a country
ri ·Li iu lak au 1 ri r , it i ouly ¼o pound. While in other citie
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the best kind of fish are seen in the markets, only inferior fish, frequently
nothing but carps from the Bohemian lakes, are brought to Vienna.
According to the report of the market-commissioner, the following
quantities of fish were brought to the Vienna markets from October,
1867 ~ till October, 1870 :
Weight in pounds, avoirdupois.
Place from wbicb the fish were
brought.

Kind.
1867-'68.

1868-'69.

1869-'70.

2, 346½
679¼
1, 111½
From the Lower Danube ....... . Hausen, (Acipenser huso)..
Dick, (Acipenser schypa .. . • . . . . .. . . . . . .
185¼ .. ..... ..... .
Schaiden, (Silurusulanis) .
18, 154½
17, 2BO ·
17, 413½
Schill (Liwioperca sandra)
45,695
61,997
67, 554~
370½ ........... .
Upper Danube, Traun .......... . Huch~ (Salm~ hucho) ~· .. . ...••• .••.. .. .
Prute('l) ................................ •········· ··· ·············
Forelle, (Truttafario) . .... .•. . . . . . . .. . . .
5, 557½
12, 226¼
A.ussee ............ . ............ . Saibling, (Salm.o salvelinus) ...... .... . ............................. .
Lachsforelle,
(Trutta
lacus•
Ground Lake and .A.tter Lake ... .
tris)

. . .. . . .. .. . . . . . . . . . . . • • • .. . .. . . . .

Southern Bohemia .......... .. .. . Carp......................
Hecht, (Esox lucius) .. .. . .
Mayence ........................ . Lacbs, (Trutta salar) . . • ..
Sea.fishes............... ..
Upper Austria ......•............ Crawfishes... .. . . . . . . . . . . .

714,925
29, 207¼
741
78, (l69½
39,051,300

247
897, R45
26, 9:iG½
8,367
287, 384½
30,220, 450

1, 72!)
!lll, HOO½
28, 281~
12, 955:t
209, 703
123,554, 950

To this must be added the sales made outeide of the fish-market,
which, however, are said not to amount to much.
Formerly, the Neusiedler Lake alone supplied Vienna with 864,500
pounds of fish; it bas, however, been nearly drained.
The price of fish has increased considerably during late years,
a pound of huso {l Austrian pound equal to about l¼ pounds avoirdupois)
now costing from 40 centR to 90 cents, carp from 16 cents to 40 cents,
white.fish 12½ cents to 15 cents. In spite of good railroad.c_ommunications, but very small quantities of salt-water :fish are brought to Vienna,
and no other cause can be assigned for this but the high price of fish.
Although salt-water fish are very cheap in Trieste, and the freight is low,
their price in Vienna is high, because there is no wholesale trade, the
whole of this traffic being in the hands of a few fishermen, and because
there is no suitable fish.market. When the market commissioners made
an attempt to organize this trade, many fish were brought to Vienna, but
they were-as is shown by a report on the subject-left lying too long outside the city custom-line, (a small duty has to be paid on all provisions
entering Vienna,) or on the railroad, so that many were spoiled_before
they reached the market, and soon no more were sent. Poor people
can only buy white-fish, (a small species of carp.)
It can safely be asserted that a well-organized system. of fisheries,
and suitable fish.markets, would., in Vienna, as in other large cities,
increase the demand for salt and fresh-water fish, and all classes of
society would be glad to buy them if, at all times good fish could be
procured at reasonable prices.
The duty on provisions is, unfortunately, very high, not merely on rare

600

REPORT OF COMMISSIONER OF FISH .A.ND FISHERIES.

fi b, but al o on the inferior kinds, which alone are within the reach of
the poorer classes.
If, with this deplorable condition of the Austrian fish-tra,Je, one compares the vast proportions of the London wholesale fish-market in Billingsgate, as graphically described by Beta, the enormous difference
between neglected :fisheries and those which are protected by suitable
laws, and carried on with a spirit of enterprise, is placed in hold relief.
"A large :fleet of fishing-vessels, carrying a greater supply of fish for one
day than Germany draws from the inexhaustible harvest-field of the sea,
the lakes, and rivers during a .whole year, supplies every night the daily
dem an<l. for :fish of the three-million city. While half a century ago
:fifty :fisllermen supplied London with fish, a :fleet of a thousand vesseis
scarcely suffices in our day. The daHy supply of fish is bought by the
wholesale dealers; and the finny inhabitants of the sea, as well as of
lakes and rivers, are offered for sale in every imaginable shape, in heaps,
and boxes, smoked, salted, and fresh, in barrels, baskets, bundles, and
kegs, by the hundred-weight and by the million. A magnificent marketball, with clean and airy apartments of every size, tempts even the
:finest gentlemen to buy and eat on the spot marine delicacies of every
kind, while in other places the poorer classes buy their daily supply.
The iuferior kinds of fish, such as herring, eels, &c., are sold in ':fisherhundreds,' at 140 fish, in quantities of 20 pounds, or by the bushel, to
the retail dealers. The more aristocratic :fish, such as salmon and
salmon-trout, which in summer reach London by railroad, packed in ice
in barrel and boxes, are sold by the pound."
A.ccor<ling to a report by District-Judge Friedel, in Circular No., 1 of
the Deutsche Fisherei-verein for 1872, on the English fisheries, the
city of London consumed, in 1870, 400,000,000 pounds of meat and
450,000,000 pounds of fish and shell-fish.
~ a proof of the great number of fish brought to the ·London fishmarket and the strict regulations of the :fish-trade, it may be mentioned
h re that <luring the mouth of April, 1870, the officers of the London
Fi hmono-er,' Society condemned 51,877 fish, 340 bushels of sbell-:fish,
and 138 gallon of crabs, lobsters, and crawfish, weighing in all 56,439½
pound avoirdupois. (Circular No. 4,:1870, of the Deutsche Fisherei-verein,
p.21.)
It mu t be acknowledged that the better organization of the hitherto
much negl cted fi h-trade in our larger cities would be the best means
of r vi iog our fi herie .
u
me ther re pects our .Austrian :fish-markets deserve the sharp
criti ·i m which B ta pa e on those of interior Germany. Everywhere
:fl h ar off red for ale itu.er half-dead on account of bad water, or
i k f. n in, ipi<l flavor, and exp nsive, while they might be bad much
h < lthi r, fre. her, and finer :flavored if, immediately after haYing been
re killed by an inci ·ion between the brain and the pine,
c, u 0 ·ht, h
an were p, eked in ome moi t substance, and during summer in ice.
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Ice has repeatedly during winter been sent by railroad to Vienna from
our Alpine Jakes; and if people were acquainted with t,he well-known
easy methods of preserving ice, fish could be sent fresh to Vienna even
in the height of summer.
The construction of a proper fish-market in Vienna, which has been
suggested by the committee appointed to inquire into the causes of the
rise in the price of provisions, would be greeted with joy as a welcome
beginning to improving the condition of the Austrian fisheries.
10.-FISHERY-STATISTICS.

In our Austrian Cataster* the .fiRhing-waterR have been treated in
The several lakes, rivers, streams, and
brooks have, it is true, been surveyed, and their areas have been put
down; but since water, as a general rule, is not subject to any land-tax,
the lakes, rivers, streams, and brooks have been thrown tog~ther with the
roads, marshes, rocks, rubbish, heaps of broken stones, sand-hills; and
other waste places, and have been given under the bead of '' itnproductive
lands." t The area of our fishing-waters can, therefore, not be given
approximately, neither arranged according to their character, nor as a
whole, important as such a statement would be for statistical and other
purposes. The ministry of agriculture llas taken steps to have a special
survey taken and published.
There is, unfortunate1y, an almost entire want of accurate statistics
of the products of our fisheries. Czornig states that in 1861 the Austrian fisheries produced 145,000,000 pounds of fish, valued at $10,500,000;
but these figures are only the result of approximate estimates. They
give, however, some idea of the still considerable value of thiR portion ·
of our national wealth, which surely could, by. good fishing-laws, be
increased many millions.
·
There are no reliable statistical data as to the market-prices at the
capitals of all the provinces, and all that can be found are scattered
statistics from a few cities.
· It is an exceedingly difficult matter to gather the statistics of fisheries, since persons who have leased them are verJ loth to state the
exact truth with regard to the income derived therefrom, for fear that
their rent might be raised. The importance of such statistics for legislation and other government measures is, however, daily becoming more
evident; for which reason the sixth international statistical congress,
which met at tbe Hague in September, 1869, placed fishing-statistics
on its programme.
In accordance with suggestions ma<le by the abo\.,.e mentioned congress, the Austrian central committee for statistics has resolved to
a· very superficial manner.

7

;, The record-book of the titles, boundaries, and ownership oflan<ls.
.
t The la w of May 24, 1869, No. 88, regarding land-tax, declares as free from this tax,
among other things, marshes, lakes, a nd ponds, iu as far as they do not y ield- a revenue ·
from t heir fisheries, &c., as also the be<ls of river::; and l>rooks.
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collect the accounts of the Austrian :fisheries, and bas adopted the
schedules which were recommended by a select committee.
With a view to this, the statistics of the several species of fish, fisbingimplements, as well as the fishing-seasons given in Heckel and Kner's
work, "Die SitsswasserJlsche der Ostreichischen Monarchie,7' are to be
thoroughly examined and revised by the agricultural societies of the
various provinces; and it is to be ascertained what is the average price
of fishing-implements, how many persons are employed in the fisheries,
how many of each kind. are on an average caught per annum, what
has been the influence of artificial batching on the increase of fish in
depopulated waters, at what seasons the different kinds of fish spawn,
and, finally, what proportion the actual season of fishing iu fresh-waters
bears to the legally prescribed fishing season.
.
Exact or even approximately reliable data must not, however, be
expected, as the agricultural societies have not the means of obtaining
such. To obtain .fishing-statistics, it is indispensable that a law should
be passed requiring correct lists of all the fisheries, of the waters where
they are carried on, and of the different fishing-privileges, in the same
manner as a recent law ordered the registering of all the existing hydraulic constructions and water-privileges. On these official lists, the
statistical reports of competent men should be based.
Mr. Hey, a forest-inspector of Lolling in Uarinthia, has, from very
facomplete material, which he had increased and corrected as much as
po ible from personal observations, made a report on the fisheries of his
province, which has been published in the reports of the Carinthia
Agricultural Society for i872, Nos. 18 and 19. According to this report,
the following is the area of the fishing waters in Carinthia:
Acres.

Large lake .............................................. .
Small lakes and ponds .......................... ._ ........ .
River and brooks .......................... .. ............ .

12,773

706
8,912

Total .............................................. . 22, 401
The quantity of fish which might be caught if there were sufficient prot ction again t thieving and the present reckless system of plunder, i ,
for running water , estimated at 50 pounds avoirdupois per annum to
1~ acr 1 for lakes and ponds at 87½ pounds, making a total of 7,483,606
including 617,500 pounds of fine fish valued at $35 for every hundred
, eight, ( u trian: equal to 123½ pounds avoirdupois,) and 6,866,106
pound comm n fi hat $15 per Au trian hundred-weight. This give
a total annu 1 revenue of $258,394. The expe1rnes for implement
, a1arie , and taxe are timated at $55,280, making the net revnu
..,03,11 , or 0 per acre. The e estimates appear by no mean
to high if cornpar d with tbe revenues of other conntrie wllere the
.fi b ri , are w 11 prot ctecl.
TlJ Deuts he Fi.sherei- erein ha al o given its full attention to fi h-
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ery-statist.ics. This society has, in its Circular No. 4 for 1872, published
a form containing questions regarding the number, nature, and economical yalue of the useful fish and crawfish, tbns paving the way for reliable information.
l\1ore reliable data regarding the numbers, the different species of fish,
and their geographical location in the provinces of .Austria have been
co11ected by zealou~ naturalists. Fish-culture has, undoubtedly, of late
years been studied very thorougllly on the before-mentioned basis of
legislat.ion.
11.-SCIENTIFIC INVESTIGATIONS.

Scientific researches, which have made us better acquainted with tl::e
mode of lif'e of various animals, have encouraged numerous inventions, by which man has been enabled to derive the greatest possible
benefit from the animal kingdom.
The excellent works of ichthyologists from those of Artedi and
Linne down to Siebold's classic work, "Die Susswasserfische von 111.ittelEuropa," as also very thorough works on fish-culture, such as Carl Vogt's
"Die kunstliche Fischziwht," Coste's "Instructions pratiques sur la pisciculture," an<l others, give the most important suggestions for fishinglegislation.
Brehm, in the last volume of his ,~ Illustrirtes Thierleben," gives a,
masterly description of the life of fishes; Beta, in his work '' Die Bewirthschaftung des Wassers und die Ernten daraus," bJ describing the untold wealth which is still hidden therein, endeavors to give a new impetus
to its cultivation.
We owe it to the high degree of perfection to which scientific observations in general have been carried, and especially to the intelligent,
thorough, an<l. careful investigations of two Austrian naturalists, Heckel
an<l Kner, in numerous essays by the former, and in the work on the
fresh-water fish of the Austrian monarchy, published by them in common, as well as to the before-mentioned work by Siebold, for a faithful
and complete natural history of the Austrian fresh-water fish, including the distribution of -their species in the different waters, an exact
description of the manner in which they are caught, and the implements
employed in fishing.
Recently, several governments have endeavored to further scientific
investigations by special institutions and by granting subsidies from the
public treasury.
.
In 1862, the Austrian government sent Professor Molin to France and
Western Germauy to gather full information, both practical and theoretical, on the progress of the artificial culture of useful aquatic animals.
He has published his reports on this journey as well as his important
suggestions for fishery-legislation in his work, "Die rationelle Zucht der
Siiswasserfische und einiger in der Vollcswirthschajt wicht-igen Wasserthiere "
R. Molin, Vienna : Braurniiller, 1864.
'
In 1870 and 1871, the Bohemian ichthyologist Dr. Frie made a jour-
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ney through Bohemia and other countries on the Elbe, with a view to
stu<lying the condition of the fisheries, especially the salmon fisheries aud
their international regulation, upon which journey be bas likewise pnLli bed a re.port.
In 1868, Professor Schmarda was sent to France by the Austrian mini try of agriculture, in order to report on the condition of fish-culture
along tbe French coasts. Besides many excellent features, be observed
many failures, and therefore recommends, above everything else, accurate scientific investigations as the only safe basis of future progress.
Scllmarda remarks that economical progress can only be made by
estaulishing experimental stations; these are just as important for a
rational culti"rntion of the sea-coasts as for agriculture, and even more
so, because the leading principles of water culture have yet to be learned.
1'hat something of the kind is necessary in order to put an end to the
purely empirical system of exhausting and plundering will even now be
clear to the unbiase<l observer of a large portion of the coasts of Europe.
No half-measure, however, should be taken in founding such institution , but they should be supplied with all the necessary scientific apparatu , and naturalists should be permanently stationed there. They
will then flourish better than if some famous man whose time is necessarily occupied. otherwise give bis name to s·ome expensive institution,
but n ver vi it it in person.
·with the advancement of political economy, the advancement of fishculture must go llatld in hand.
In thi re pect, likewise, the great exertions of the Americans and Engli h in inve ·tigating all the mysteries in the life of aquatic fauna, but
more particularly the efforts made by :France, deserve to be imitated.
Ev rywhere, aquaria have. been established for observing the mode of life ~
of the e animal . They !Jave partly been founded by the governments,
partly by cientifi.c a sociations. One of the :finest is the salt-water aquarium at Arcachon. A great deal has been done for fresh-water fish at
Hiiuiugen, and for other useful aquatic animals by the institution at Ooncarueau, which theFreuch gov-ernmenthas established under the superviiou f' Prof or Co te, at an expense of $20,000. (See Professor Schmarda' r p rt on bi vi it to Ooncarneau, in the annual report of the miui try of aO'riculture for 186 , p. 349.) In Berlin, a magnificent aquarium
for fr hand alt water fl hand artificial fish-culture bas been erected on
plan, made b Dr. Brehm. Large aquaria are at present beiug constru t <.l in Tri t and Vienna, (iu the Prater.)
'
Th international maritime congress held at Naples in 1871 pa sed
th f. llowin ,,. r olution on the promotion of fish-culture, and more
p ·iall f he alt-wat r fl herie :
Thi ' ongr , a knowledging the importance of several inquiri e
mad wi h th view of a. certaining the fruitfulness of the different
of fi: h, the number of tho e wllich reach the age of maturity, th
f individual incr a , and tlle places anu easons best uite<.l for
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fishing, and taking into consideration the fact that the necessary
studies and observations may vary according to the location, circumstances, and personal views of the observer, expresses a desire that the
investigations which have been suggested be left to the private enterprise of the several practical scientific institutions; that such researches
should be encouraged by these institutions, and by the several governments by granting subsidies and by offering prizes; and that every
possible means should be employed to support and further them.
Austria so far does not possess any means for making scientific
investigations in the interest of fish-culture. The central establishment
for pisciculture at Salzburg would be well qualified to prosecute such
inquiries. From inaccurate observations, which have not been made
in a truly reliable and scientific manner, incorrect information may be
spread even by the institutions themselves, such as the report of the fruitfulness of a cross-breed between the Salmo salvelinus and the trout,
which had been raised in the Salzburg establishment, a report which,
after repeated and more careful experiments, has not been confirmed .
.As late as 1871, the best modern works on lake-culture, fish-culture,
and ichthyology could not be found in the library of this establishment.
It is an essential condition of the well-being of every economical in•
stitution, by which it also serves the cause of science, to supply the
means of ·study to the officials employed.
Recently, exhibitions have become a popular means of promoting fishculture and spreading a knowledge of ichthyology. Large exhibitions
of fishery-products, fishing-implements, &c., were held at Amsterdam
in 1861, at Bergen in 1865, at Havre in 1868. At the Paris exposition
of 1867, there was a special department for fisheries; at the Gotten burg
exposition of 1871, the fish-sections formed the chief attraction. Nearly
every one of our agricultural exhibitions also displays some fisheryproducts, improved fishing implements, and especially improved apparatus for piscicuture to show the progress which has been made, and
to awaken an interest in the matter. We may surely expect that
the Vienna world's fair of 1873 will prove of great benefit to the fislieries.
C-THE IMPORTANT FRESH-WATER FISHES.
According to Heckel's and Kner's accurate observations, the chief
mountain ranges exercise the greatest influence on the distribution of
the different species of fish, so that those rivers and streams whose
springs are on the same mountain slope have generally the same
species of fish, eveu if finally they empty into far distant seas. Since
all the great rivers of Central Europe, for longer or shorter distances,
flow through .Austrian territory, and empty from the various slopes
into four different seas, we can easily explain Austria's wealth in fish
of all kinds, which from here spreads into all the neighboring countries.
Nearly all species of Central European fish are, therefore, represented
in the Austrian waters, but distributed among the several provinces in

606

REPORT OF COMMISSIONER OF FISH AND FISHERIES.

accordance with the various slopes of the central mountain range, the
Alps.
The following list of those fresh-water fish which are of most importance to our legislation has been compiled from the scientific works mentioned above, as well as from the reports of the several agricultural
societies, and of many naturalists in the various provinces of Austria.*
12.-S.A.LMON FAMILY, (SALMONOIDEI.)

The species of this family take the first place among fresh-water fish
in regard to fishery legislation, both on account of their great value,
and the exq~1isite flavor of their tender and boneless flesh, their rapid
growth, their existence in nearly all the Austrian waters, and, finally,
on account of their special adaptation to pisciculture, in which latter
respect they excel most other species.
At the first glance, we can distinguish the individuals belonging to this
kind by a <louble dorsal fin, consisting of a front one placed about tbe
middle of the back, composed of soft rays of several joints, and a posterior
one, being only a small piece of skin, a so-called fat -fin. They have
mo ' tly very small scales, thus differing entirely from the large-scaled
fl. h of the carp kind.
Arnoug the numerous genera of Salmonoide,i, the following are the
mo t important:
a.. Trutta, comprising all salmon l;l,nd trout, distinguished by a wi<le
mouth with even teeth, and long vomer bone;
b. Salnio , with short vomer bone, the short front part of which alone
ha teeth;
c. Thymallus, with small mouth, fine teeth in the jaws, and powerful
dor al fin;
d. Coregonus, with a toothless mouth, fine bent teeth on the tongue,
and a il very-white body.
'arl Vogt divides the salmonoids of t,he genera Salmo and Trutta,
according to their mode of life, a manner which is equally suital>le for
pi cicultural and legislative purposes, into the sea salmon, the lake
·a.lmon or lake trout, and the brook trout. All the different varietie of
thi kind which are spread through Europe, Asia, an<l North America,
a far a tlle northernmo t limit of the circur:n-polar regions, are :fish of
pre , and have many characteristics in common.
rnong the ea almon we must count the common salmon, (Rhine
almon,) Trutta salar, the hook-salmon and silver-salmon, distingui bed
a differ l ut l incl by orne naturali t , being only varieties of one and
the ame kind, and the s~a-trout, Trutta trutta; these all spend a part
of heir life in th ocean.
TL.
orth Sea, and Bal.. Alon r th coa t of Au tria and Dalmatia. the salt-water fisheries are of the greate t
imp rtanc • Th , howev r, reqnire a separnte treatise, and we therefore limit oar. lv iu thi revi w to the fre h-water fi b.
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tic; in spring, tbey leave, and, favored by tbe sea-winds, come int<;>
the rivers flowing into these waters, and into their tributaries. In a
short time, they reach a length of 3 and ernn 5 feet, leap over weirs and
embankments if they are not too high, especially if contrivances, called
salmon-paths or salmon-ladders, for making the leap easier have been
placed there.
•
In order to find the best spawning and hatching places, they go very
far up the rivers. They ascend the Elbe, and from thence 'into the
Moldau, also, into the Oder and its headwaters in Moravia and Silesia;
from the Vistula into the Dunajec, and into the Sau and its tributaries;
the hook-salmon go into a small tributary of the Bug, and also into
the Rhine as far as the falls at Schaffhausen.
Numerous experiments by marking fish have proved the fact that the
salmon return to the same rivers and spawning places where they were
born. In the establishment at Stormontfield, on the river Tay, more
than 24,000 salmon were caught up to 1867, all of which had formerly
been marked and placed in the sea as smolts.
In England, tbe young salmon born in the rivers, which as yet have
no scales and cannot endure salt water, are called parrs; the older fish,
which have scales and eagerly seek the sea, smolts; those which, for tbe
first time, return from their voyag_e to ,the sea, grilse; and the fully-matured salmon, salins.
The spawning season usually commences in September, and lasts till
the end of December; the smaller female fish frequently spawning from
two weeks to a month sooner than the larger ones. During their stay in
fresh water, and during the gradual development of the ova and milt,
the salmon assume a darker color, and the male fish frequently show
red spots on the sides and on the covering of the gills; old male fish
show the most brilliant colors during the spawning-season, which clisappear immediately when this season is over, and the salmon begin to
return to the sea in a very emaciated condition. Like most of our foodfish, the salmon are fattest just previous to the spawning-season, but do
-not eat anything during this time, and are afterward scarcely fit for
food. The old salmon are the first to go to the sea, while, of the young
ones, only about one-half leave the rivers somewhat later the first year,
(as smolts ;) the other half remaining another year, (as parrs.) In the
sea, they rapidly increase in weight and size.
The well-known ichthyologist Dr. Frie has recently made some very
interesting observations on the life and habits of the Bohem'ian salmon.
H e' says that there are in Bohemia three different ascents of the salmon
during the year.
The first ascent frequently commences at the end of li'ebruary u11der
th e ice, as a general rule in March, and lasts till May. These salmon
me mostly large and strong, weighing from 25 to 50 pounds avoirdupois, and are famous in Bohemia under the name of '' violet-salmon."
The second ascent begins in the middle of June, and lasts till August,
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if the ri ers are not too low. These :fish have a reddish flesh, and weigh
from 12½ to 22½ pounds avoirdupois, and are known by the name of
" rose-salmon."
The e two classes of salmon are not ready to spawn when they arrive
in Bohemia, and require a considerable stay in fresh water to develop
their ova and milt.
The third ascent begins during the :first ha.If of September, and lasts
till the end of November, in mild winters even till December. These
ft h are mostly weak, weighing from 3 to 10 and sometimes 15 pounds
avoirdupois. Their flesh is of a pale color, and for this reason they are
usually called "silver-salmon." They are fully prepared to spawn immediately on their arrival. The process commences in the mountain
streams which fl.ow into the Elbe, the Wild Adler, the Moldan, the
Wotawa, and other small rivers.
Among the chief causes of the decrease of salmon in Bohemia, which
formerly had large numbers of this fish, Dr. Frie places the high weirs
built across the rivers which the salmon cannot leap over, especially at
low-water; the stationary fishing apparatus, which frequently span the
whole breadth of a river, especially near the weirs; the unprotected
condition of the spawning places; the spearing of the :fish with tridents
during the spawning season, when they are half stupefied; and, finally,
the want of well-protected hatching places, where the young fish can be
safe from their numerous enemies on land and in the water.
o fislleries require proper legislation as much a8 those for salmon.
On account of the large schools which ascend the rivers, the whole
tream hould be subjected to uniform laws and a uniform system of
fishing, which only becomes possible by international treaties.
The ea-trout ( Trutta trutta) does not reach the size of the common
salmon, but is otherwise very much like it so far as its propagation and
the localities which it seeks are concerned. Like the salmon, it
a c nd to the head waters of the Oder and the Vistula, but does not go
a far in the Elbe.
The lake-trout, lake-salmon, or salmon-trout, ( Trutta lacustris,) are
found exclu ively in the fresh-water lakes of the alpine regions of Central Europe, from which, during the spawuing season, they go up or
down th trearn in the rivers or brooks connected with them. Only
in lak who tributaries do not have much water, or mostly consist of
rapid , th y ar obliged to seek flat gravelly places near the shores
to pawn. Mo t of them spend the greater portion of their live in
ina
ible d pth , and only ascend to the surface under peculiar
ndition of temp rature, in order to catch small :fish and in ect'
Darin th pawning ea on, they come to the surface in larger number ,
h ir xcnr ion in the brook and rivers sometimes extend to a great
di
, om time only to a few miles from their dwelling-place.
which a cend the brook and river are caught with bow
ionar net , which are place<l near the mouth of the ri er or

THE FISHERY INTERESTS OF AUSTRIA . .

609

at the spawning places; in tbe lakes, however, they are caught with
hooks and flies, which have been introduced from England.
Ichthyologists and fishermen have frequently confounded the laketrout belonging to the alpine lakes with the sea-trout (Trutta trutta.) of
the North Sea and the Baltic. Those of different age and sex have
ah,o been mistaken for separate species. The lake species, with completely developed sexual organs, which, in some lakes, as in the Uhiem
Lake, is calJed salmon-trout, and on the Lake of Constance ground-trout,
is distinguished by a plumper shape, grows rapidly like the other kind
of salmon, and reaches a weight of 31¼ to 62½ pounds avoirdupois,
and even more. Those which on the Lake of Constance, arc called
"floating-trout,'' (Schwebforellen,) and on the Austrian lakes Ma,y trout,
remain barren and develop in a totally different manner from the fruitful lake-trout. They are less fleshy than the ground-trout.
The male of the lake trout changes considerably in color and quality
of skin during the spawning season while he sojourns in running waters.
According to whether they are caught in spring or autumn, in differel!t
localities, of different color or size, they are called by different names
among the :fishermen.
The brook trout to which, besides the common brook trout, ( Trutta
fario,) some Dalmatian species belong, such as the Trotf(Jj and Pastrova.
The Tr·utta fario is of the utmost importance to protect, because it is
found in nearly all clear waters, especially mountain. and forest streams
to a height of 5,000 feet; its flesh is universally esteemed, and its culture, both natural and artificial, is very productive, while it is easily
kept and fed. It is therefore considered one·of the most important fisli
to cultivate. The color, and partly also · the siz~ whicll it reaches, ,ary
according to its location, the influence of Ught, the season, water, and
food, and therefore several varietie& are distinguished, such as the
forest or stone trout, the alpine or mountain trout, the gold 01:. poml
trout, the lake-trout, and, according to. the lighter or darker coloring
the white trout, the black trout, &c. fo, this species, some are likewise
found which are barren, and never spawn.
·
In the smaller and rapid mountain streams, which do not afford much
food, the trout scarcely reach a length of 12 to 15 inches; while, in
larger waters, such as lakes and pondsr with good and plentiful food, thBy
occasionally reach a weight of 18¾ to 25 pounds. They can easily be
fed with insects, small fish, &c. A begiu,ning has even made on the
the sandy plains near Berlin, to-dig artificial springs, in which trout are
raised and fed. In our alpine· regions, where nearly every village has a
superabundance of fresh springs and brooks, much larger gains might
be realized in a short time by imitating this example.
The brook-trout go up the stream for tile purpose of spawning, but
only for short distances, and make the most astonishing leaps over weirs
and small water-falls; in winter, they go to the deeper waters, in order
not to be overtaken by the ice in the small streams. ·
39
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The female lays her eggs, which are of the size of a pea, from September to January: according to different climatic influences, in shallow pebbly places, between stoneR, logs of wood, and in liLtle holes which they
hollow out in the sand. The male, which follows the female with a sort
of rage, squirts the milt over the eggs as they are laid. After the eggs
have been impregnate<l, the fish do not care for them any more, but leave
them to the stream. In comparison with other fish, the female of the
brook-trout lays only a small number of eggs. By artificial culture,
trout have been placed in many brooks where formerly they were not
found. The spawning plac~ is usually a small bay with a flat . bottom,
and with as much pure gravel as possible, so that the young fish may be
protected aga.in~t their numerous enemies. Such artificial spawning
places should be guarde<l as much as possible by law.
As tbe trout do not make long migrations like the salmon, even the
proprietor of small fisheries has them constantly within his reach, and
can ea ily raise and feed them.
Beta, in his work so frequently referred to, on page 189, gives the
following advice on trout-raising:
"Trout require very pure running ·spring-water, of the greatest possible evenness of temperature, which should be cool in summer and warm
in winter, a gra,elly bottom, and a shady forest or bushes on the banks.
"In order to hatch artificially impregnated trout-eggs, and to raise
young fi b, they have, in their brook or river, to go through a series
of pond . The e consi t of a succession of artificial ponds or widenings,
which increase in size toward the mouth of the stream. In the first,
which i the one occupying the highest ground, the young fish are kept
for about a year, from the beginning of spring. HP.re care should
be tak n that they find natural food enough either on the gravelly
bottom or between the aquatic ph\nts near the banks, the water-cresses,
&c., or artificial food bas to be provided for them. Meat that has lJeen
chopp d very fine and ever_y hind of small worms are best suited for this.
Piece of poil d meat can also be suspended over the water, from which,
during um mer, larvre and maggots will soon fall down in sufficient quantity a a welcome food for the fish. They should be separated from
the fi llowing <livi ion by a fine wire-work. In this division, tbe larger
trout ar k pt till the end of the second year, and are during tbi time
fed wi h nail , worm , young pike that have just been hatched, and
bl ak. In th third and fourtll divisions, they commence to catch in ect
that fl,
r th wat r, but larger bleak should be thrown in to them or
pla ed in the wat r for their food. In the third divi ion, they are kept
till h nd of the tbir<l year; and in the fourth, the grown trout remain
till tb propri tor ither 'e11 them or uses them in bis own bou~ebold.
' Tb tran ~ r from 011 <livi ion to another are generally ma<le in the
inuinn- of pring, wu n the weather gets warmer, say about March.
tr ut \ bich are reauy for the market weigh, on an av rage, I½
p und a h,, nd are o trong and active that they are no longer at·
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tacked by their larger colleagues, and can undisturbedly ch!1se the young
fishes which have been placed in the water for them. No other fish
should be kept in the ponds, and ~pecial care should be taken that young
pike, which have been put in as food, do not escape the trout, a,nd gro~
up to become merciless robbers."
The genus Salmo was formerly, by most ichthyologists, confounded
with the Trutta, although there are very characteristic differences between the two. The chief representatives of the former are the Sabno
hucho and the 8almo salvelinus.
The hucho, ( Salmo hucho,) also called Danube salmon, is a fish belonging
to the Salmonoidei, found in the territory of the Danube, in size and
weight exceeding the salmon. The hucbo reaches a weight of 50 to 75
and occasionally 125 pounds avoirdupois. Its sexual organs are not
fully developed till it weighs about 5 pounds. It is not a migratory fh;h,
like the salmon, returning to the ocean every year, but only leaves
its dwelling-place during the spawning season to seek shallow and
gravelly places. It is found in A.ustria, in the whole territory of the
Danube, from Passau downward, but most frequently in the larger and
smaller tdbutaries of the Danube flowing down from the Alps, especially
in the Inn, the Salzach, Ager, Enns, Steyer, Traun, as far as the falls of
the Traun, in the Traisen, Save, and Drau. It grows so rapidly that
its weight annually increases about 2½ pounds. Its flesh is somewhat
inferior to that of the salmon, but is nevertheless considered a great
delicacy.
For the Austrian fisheries, the hucho is of the greatest importance on
·account of the large extent of country-the Danube and its tributarieswhere it is found, and its rapid growtli, produced through its great
voracity. It is so fond of bleak that it can easily be caught with a
hook baited with artificial fish of a whitish color.
The hucho does not spawn in winter, like all the other 8almonoidei, but
usually in April and May. The eggs, sometimes 40,000 from one single
female fish weighing about 50 pounds, mature much sooner than those of
other salmon; the young fish weigh about 1¼ pounds after one year,
while specimens weighing 5 pounds in the third year are quite frequent.
The chief causes of the decrease of the number of hacho are the weirs
which recently have been built in the Upper Danube and its tributaries;
no passage ways having as yet been left for them.
The Salrno salvelinus, also called red trout, is a lazy fish, but little
inclined to prey upon other fish, and leaves the lakes during the spawning season. Its form is exceedingly variable, according to age, sex, and
location, so that ichthyologists have frequently considered one or the
other of the different forms in which it occurs as a separate species. It
may be recognized by the color of its belly, which is orange, and even
borders on vermilion, which colors are particularly bright in the male.
It is found iu the clear mountain lakes of the Alps of Upper Austria
Tyrol, Bavaria, Switzerland, as also in the Carpatliian mountain lake~
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at a height of 6,000 feet above the level of the sea. These fish increa e
Yery rapidly, but grow slower than the lake-salmon. Their flesh i ,
according to the season, the lake in which they live, and the water in
which they have been kept either of a reddish or a whitish color, but
ha always been cousi<lered a great delicacy.
The Salmo salvelinus of the Fuschler Lake is distinguished by its rapid
growth in size and weight. Here, as well as in the Hinter Lake near
Berchtesgaden, rare specimens are sometimes caught, weighing 22½
to 25 pounds. This fish has likewise been transferred to lakes where
formerly it was not found. In Upper Austria, they are caught with
seines drawn by four men in two boats.
Artificial fish-culture has produced many cross-breeds! especially of
tlie Sa,lmo salvelinus and the trout, which excel the pure breed in many
re pects. In Upper Austria, the eggs of the Salmo salvelinus are mostly
impregnated with the milt of brook-trout.
The third genus of the Salmonoidei includes the "Asch,'' called
"Aesche," in North Germany, (Thymallus vulgaris.) It is found throughout the whole of Central Em ope, in clear, shallow, running water, with a
stony bottom, less frequently in lakes near the shore and the mouths of
river . Its flesh comes nearest to that of the trout; and they are caught
in a similar manner to the trout, but in a peculiar manner in the rinr
Vokla, in Upper Austria, by tying a female which is on the point of
'pawning to a pole rammed in the bottom of the stream, by means of a
tllread fastened to the <lorsal fin; when the males approach the female,
they are quickly raised out of the water lJy the nP-t spread out below.
Tue Thymallus vulgaris is distinguisherl from all the other Salmonoidei
uy it remarkably large dorsal fin and by the great beauty of its varying color'.
In the ancient Au trian :fishery-regulations, the Thymallits vitlgaris is
frequently mentioned, the young fish being valued very highly. At
tim it could only be caught for the imperial table, for sick person , or
pr gnant worn n. In Upper Austria these fish are in the :fir t year
all d '' prenzliug; ~ in the second, "Mailing;" in the tllird, "Ae chling;' and, finally, "Asch."
'Ille fourth genn. of the Salmonoidei, the Ooregonus, especially the
·~p ·ie
oregonu Wartm.anni and Ooregonus fera, live almost exclu.•jy •l. in lak , and at the beginning of the spawning season gather in
. ncb larg numb r that many are killed by the pressure of tbe crowd;
a thi
ime th y may frequently be seen leaping out of tbe water.
I l pr
u. to 0 • ther, they drop roe and milt iu the water. In lar(Te
·ho 1,, h y wim noi ily at the urface, especially at night-tim , and
jmrn n quantiti are caught near the bore with floating drag-n t .
, u<l, here he water i d eper, with stationary 11et . Their fie h i
t> t •m d ver bio-hl ; and, in ome lakes where thi indu try i. carried
011 < lar•re , ale, it i of a much importance a
the herring-fl hery.
hen tak n out
h Y auuot be a ily caught with a hook and line.
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of the water and exposed to the air, they die almost immediately. Like
herrings, they are salted, smoked, and pickled, and form a considerable
article of commerce. It is difficnlt to distinguish the several varieties,
as they mostly live together in large numbers; the different species of
the same age keeping together, changing their outward appearance
according to the season, the weather, the method of propagation, location,
and mode of life, and being called by different names by the fishermen.
The more hnportant varieties are the lavaret, (Ooregonus TVartmanni,)
called '' Reinanken" in Upper Austria and "Renken" in Tyrol and
Vorarlberg; it weighs 1i to 2 pounds, sometimes even 3f to 5 pounds;
it is found in the Atter, Gmunden, and Fuschler Lakes, but in particularly large numbers in the Lake of Constance.
The Ooregonu,s fera, called " Saudgangfish" in the Lake of Constance,
"Knopfling'' in the Atter Lake, and '· Rindling" in the Traun Lake,
weighs little more than one-half pound.
The Ooregonus marmna weighs as much as 12½ pounds, is found in
the l~kes of Pomerania, and deserves to be acclimatized in the Austrian
waters.
13.-THE PIKE FAMILY, (ESOCINI.)

These fishes are easily recognizal>le by their broad, flat mouth and
their strong teeth. They are represented in the fresh waters· of Europe
by the common pike, (Esox lucius,) the shark of the ' fresh ~ater~,
which, unless purposely dest:royed, is found in all large streams and
their tributaries, in lakes, ponds, and marshes. It feeds on any Ii ve
animals found in the water, and reaches a weight of more _than 50
pounds; a female pike of medium size will contain 60,000 eggs. It loves
to spawn on inundated meadows and peat-bogs, and in their ditches.
Its flesh resembles that of the trout.
14.-THE CATFISH FAMILY, (SILUROIDEI.)

The fishes of this family have no scales, and a broad low head.
:Many species are found in North America. With us only one is found,
the common "Wels," or" Schaide," (Siluriis glanis,) a fish of prey, living
in the Danube and its tributaries, also in Moravia, Galicia, and other
countries. Next to the sturgeon and hmm, it is the largest fresh-water
fish, and in the Danube reaches a weight of 494 to 617¼ pounds;
although its flesh is not universally esteemed, it is well suited for pond
culture in peat-bog water.
15.-THE COD FAJ\HLY, (GADOIDEI.)

The fresh-water representative is the Lota vulgaris, with a slender
eel-like body. They spawn at different seasons, usua,lly in December.
During this season, they gather in schools of about 100. In the Danube,
it weighs from 3¾ to 5 pounds; in the Fm;chler and Atter Lake, 10 to 15
and even io pounds; and is found in the greater.part of' Europe.
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16.-THE EELS, (MUR.1ENOIDEI.)

This group comprises long-bodied, snake-like fish of prey, without
ventral fins. To this family belongs the river-eel, (Anguilla vitlgaris,)
which lives both in fresh and salt water, and flourishes particularly in
peat-bog marshes. The manner in which it propagates its species is not
yet thoroughly known.
The young of those eels which spawn in the sea ascend the rivers
in ·pring by millions, and frequently go to running and stagnant waters
which are far: distant from the sea.
The ascent of the young eel~ into fresh water, called montata in Italy
and montee in France, lasts three or four months in the spring-season.
Their return to the sea (calata) is made from October to December,
usually not until tl.tey have lived for several years in fresh water. It
invariably takes place during very stormy and dark nights. On the
Austrian coasts and in Italy, many fishermen at the mouths of the rivers
are employed in catching the migrating eels, which in some places are
by means of special canals led into entirely closed caves. The rivereel spawns during summer on sandy and gravelly banks, where the
eo-g are batched in October, and where the young remain till A.pril or
May.
Tlie fie h of the eel is valued very highly, forms the exclusive fleshfood of large populations, and, salted, smoked, or pickled, is an important article of trade. The eel is found in the larger part of Europe,
e peoially in all tho e rivers and standing waters which are connected
witli the Baltic, tlie North Sea, the Atlantic Ocean, the Mediterranean,
and the dria.tic; but it is entirely wanting in those lakes and rivers
wllich end their waters into the Black Sea.
oon a that care which it deserves is given to the eel-fishery, and
e p cially to it culture in our waters, this fish would with us, just
a in b1wland, become a cheap food for the whole people. Numerous
little pond , with marshy bottom, which at present are usele s, and
ev n injuriou , might be populated with eels, and would, with some
car , yi ld a rich harvest, if, during the first weeks of spring and in the
latt r part of autumn, they were properly fed.
17.-THE CA.RP FAMILY, (CYPRINOIDEI.)

The
prinoid are distingui hed from all other fish by small toothle
mou b , the w 11-kno ~n carp-mouth. The greater number of our
fl h b 1 ng to thi family; among them the numerou varietie of the
1 ak th car1 the lo, ch, the barb 1, the tencb, &c., which chiefly inhabjt
th fr ·h wat r of tll temp rate zoue, and " which are Ya!ued in
pl
wb 'r th r are no bett r fi h," (Vogt.)
B ~ tr n f' rrin the variou kind of carp into wat r wh re they
rigiually found, by different mode of life to which th y ham
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been accustome<l , by artificial culture, &c., numerous varieties of them
have been produced.
Tile common carp, ( Gyprinus carpio,) for centuries the fish belonging
t.o our civilization, loves sluggish water, with a marshy bottom. Dur-,
ing tLe spawning season, May and June, it retires to warm, brackish
waters, which are exposed to the sun. The fema.les, while surrounded
by the male, paste their eggs to water-plants. A medium-sized ft>rnale
carp is supposed to produce annually 200,000 to 250,000 eggs. In lakes,
they reach a weight of 5 to 6¼ pounds in three years. All vegetable
and animal kitchen-refuse, agricultural and economical products of little
value, the refuse of slaughter-houses, &c., supply a welcome food for
them, if it is given to them in small soft pieces, so that they ca,n easily_
grasp it with their toothless mouth and swallow it.
In some countries carps form an important article of trade, and are
shipped to a great distance. In Austria, the "Danube carp" was once
a favorite and cheap food of the common people; but, by the neglect
of years, and by the reckless plunder of the tributaries of this noble
river, once so rich in fish, their number has decreased very much.
The so-called mirror-carp, with disproportionatel:v large scales ; the
leather-carp, which bas no scales at all; and others, are only -varieties
of one and the same species. The barren carp, called '' Laimarn in South
Germany, and "Gelte carp" in North Germany, which is mentioned
by Aristotle, and by him counted among the best fish, is also in our
clays highly esteemed on account of its tender flesh.
In Carniolia, the two varieties of the carp called "Alant" and "Jeses" are very much esteemed.
The crucian ( Garassius vulgaris) usually weighs about 2 pounds, and
is found all through Central Europe. Like the carp, it is cultivated, and
its flesh is much esteemed.
The tench ( Tinca vulgaris) bas a yellowish-greQn color, and is a lazy
fish, which is found in most parts of Europe in rivers, lakes, ponds,
and clayey marshes. It can easily be shipped, and in clayey ponds
which are too poor for other fish it can be cultivated with great profit.
The ba,ibel (Barbus fluviatilis) grows rapidly, usually weighs 10 to 12
pounds, and is frequently caught with a so-called Pater-noster line.
The roe of the barbel when eaten causes vomiting and diarrhrea.
The bream (A.bramis brama) lives in lakes, gently-flowing rivers,
ponds, and marshes. It is caught in large numbers with seines. In the
spring of 1858, from 24,700 to 37,050 pounds of bream were in one day
caught near Ermattingen on the Lake of Constance.
The bleak, (Alburnus lucidus,) called '' Uckelei" in North Germany, is
found in all the running and standing waters of Central Europe with r,be
exception of mountain lakes and streams. From their scales, the socalled essence d'orient is prepared, by which glass beads are made to
sparkle almost like the genuine oriental pearl~.
Numerous other fish, besides the above mentioned, mostly designated
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as white fishes, belong to the carp family. The smaller of these are
mo tly used for feedin~ other fish. As they live on plants and refuse,
their food is easily supplied, and during spring and summer numerous
young fish a;e in a very short time developed from the eggs.
18.-THE PERCH FAMILY, (PERCOIDEI.)

The perch bas a bright and beautiful color, and usually a wholesome
finely flavored flesh. The front rays of their dorsal fin are actually like
thorns, leaning backward like the bayonets of a column of marching
soldiers.
To the perch proper (Perea) belongs the river-perch, (Percafluvia.tilis,)
with light-red ventral and anal fins, found nearly everywhere in large
and small rivers and lakes. It is very voracious, readily takes the hook,
and spawns in March, April, and May in calm water on a reedy bottom.
A medium-sized female perch lays on an average 80,000 eggs per annum, which, pasted together in the shape of ribbons or lumps, stick to
stones and water-plants. Its weight seldom exceeds 1¾ pounds; but in
the Zeller Lake, (in the Pinzgau,) where it is found in very large number , it sometimes weighs from 4 to 5 pounds.
To the genus Lucioperca belongs the Lucioperca sandra, called "Zander" in North Germany, and in Hungary, when young, "Sztillo ;" when
ol<l, "Fogas." It lives iu lakes, larger stream8 and their tributaries, keeps
at the bottom, in its voracity spares not even its own young, spawns
from April till the beginning of June in shallow places near tlie shore
where there are water-plants, thrives likewise in deep pon<ls, and
grow as rapidly as the pike, to which also in other respects it bears a
great similarity, and is, therefore, in Latin as well as in German, called
pike-perch. If well fed, it weighs in a few years about 25 pounds. Thi '
fl h was by an archbishop of Salzburg brought from the Neusiedler Lake
and placed in the Watler Lake.
10.-TIIE STURGEON FAMILY, (.A.CIPENSERINI.)

Th pecies of this family have no bones like the fish tbat ha,e
been pok n of, but instead, soft, flexible gristle. The sturgeon is for
ome countri a important as the salmon; it is mostly found in Eastern
Europe, live both in the sea and in large lakes, but at certain season
of the ear a cenu the rivers in large schools, never going beyond a
c rtain place. If applied with good food, they reach a very large ize ·
p cim u w ighing from 800 to 1,000 pounds having frequently been
caught in he Danube in olden times.
Tb re are few other fi. hes which are of greater use to man than the
turg n. In Ru' ia, a large portion of the population is supported by
be tur eon fi herie . It fle h combines a certain firmne s with excelI nt flav r, and i even pr ferred to Yeal by many persons. Th y ar
salt dri l in the un, or rooked, and shipped to a great distance; the
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roe, packed in kegs, comes into the trade as caviar, and the inner skin
of the air-bladder is made into isinglass.
Most fish of the sturgeon family are found in the Black .Sea, the Sea
of Azov, and the rivers flowing into them; some of them are found in the
Danube beyond Pressl:mrg.
All attempts to hatch sturgeon-eggs and to raise the young artificially
have so far been failures; and, only recently, Dr. Koch, in St. Petersburg, is said to have succeeded in solving this problem,
The common sturgeon (Acipenser sturio) is found in the Atlantic
Ocean, the Mediterranean, the Adriatic Sea, the North Sea, and Baltic,
and ascends very far up the rivers.
The huso (Acipenser huso) weighs as high as 2,500 pounds, and ascends
the Danube and some of its tributaries. On account of the persecutions
to which it has been exposed on the Lower Danube, it has at present
become very rare in Austria.
The finest kind of sturgeon, whose flesh "is almost as high-priced as
that of the salmon, is the sterlet, (Acipenser rutheniis,) which .seldom
measures more than two feet, and weighs from 8½ to about 9 pounds.
It stays longer in the rivers than the other sturgeons, requires spawning
places with gravelly bottoms and considerable fall, and is found in the
Danube as far as Bavaria, in the Salzach, the Drau~ and other tributaries, as well as in the Dniester, &c. Its air-bladder makes the finest
isinglass.
The sterlet has recently been cultivated to a considerable extent in
North Germany at the suggestion of the Deutsche Fischerei-verein. The
Prussian miuistry of agriculture, in 1872, accepted an offer of Dr. Koch,
in St. Petersburg, to bring 100,000 young sterlets from the Volga
to Germany, where they are to be distributed among the public rivers,
private waters, and especially to piscicu~tnral establishments.
20.-;-THE CRAWFISH, (ASTA.CU~ FLUVIA'l'ILIS.)

The river crawfisb, (AstacusjluviatiUs)* is considered to be very different
from fish in the systems of naturalists; but, in the practical fisheries, it
has to be treated in common with them, and the same legislation should
apply to both. It is found in nearly all of our rivers, brooks, and even in
ponds, though not always in such quantities as to supply cheap food for
the masses of the people. With proper care, their numbers could easily
be increased; all that has to be done is to give them cheap food, to
observe the times when they should ·not be caught, and to plant alders
and other bushes on the banks of those streams which, by too extensive
fishing, have become drained of crawfish.
In France, the government has granted an appropriation by which '
more than 300 rivers and brooks can .be stocked with German craw:fish.
Even these are not sufficient to supply the great demand, and large num*One species of Astacus is considered a great table delicacy in Europe and sells at
high prices.-S. F. B.
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bers are still imported from Germany. From Styria, fattened crawfish
have been sent to Paris by Baron de Washington. Crawfisll, likewi ·e,
increa e ,ery rapidly. Our present experience has shown that the eggi;
perish when torn off from the animals, so that it will not do to press
them out and throw them into the water; all that can be done is to give
ample protection to the female craw.fish. In some places, young crawfish are kept and fed till they are able to take care of themselves. Con·idering the enormous demand for them, craw.fish-culture in our numberless small brooks might soon become. a remunerative occupation.
C-PROTECTIVE LEGISLATION.
21.-THE FISHING· PRIVILEGES.

We possess a great deal of valuable information on all the legal questions pertaining to :fisheries in the thorough and exhaustive researches
ma<le by eminent jurists upon the historical development of the fishingprivileges in Austria and in other countries possessing similar laws, and
also in special investigations of the subject.
The hi torical development of the fishing-privil~ges was, especially
in olden times, very much the same in different countries.
Lette and Ronne, the well-known commentators on the "Agrarian
Law of Prns~ia," (vol. ii, p. 760,) - briefly describe this development as
follows:
"Ori 0 'inally, and far into the Middle Ages, every landed proprietor
had tbe right to ti hon his property; those who owned lands bor<lering
on ri\Ters could fish in these streams, and citizens of towns or villages
had the right to fish in all the waters belonging to these communities.
At a late:r: period, the royal water and fishing privileges were establisbed
in co11n ction with the huntiug-privileges of kings and princes, and were
in lat r times extended to nearly all the public rivers and streams,
and ithcr given or rented to private individuals. The right, to fish in
private water , both standing and running, was, contrary to ancient
u a , approptiat d by the owners of estates and the local autl.10rities
to 11 entire exclu ion of the vassals, (farmers.) These, as well as tl10se
inhabitant who did not possesR any property, were frequently only
allow d to fi h with purse-nets and lines.
" • xclu ·ive fi hing·-privil~ges are not acknowleged by the common
Jaw, and a p r on ·laiming such rights, as well as any others, mu t
pr v lli lawful titl . to them. The right to fish in private water i~
·on ic.1 red a natural con equence of owning property, and in running
wat r ' a b Ion ing to person holding landed property on tl.1e shore ,
,ill of whi h, how v r, varies according to the special laws and usage
f Jiff r n t countri .
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private law by Runde,§ 110; Eichhorn, §§ 268 and 269; l\fittermaier,
.
In the following, it will be shown by various instances that these views
on the historical development of the fishing-privileges are confirmed by
the old Austrian law-books.
§ 290; Gerber, p. 214, &c.

22-FOREIGN FISHERY LAWS.

Most European states have of late years directed their special attention to the fishing-privileges and the fishery-laws, with the view to
reforming the whole system of the iQ.dustry in conformity with the
demands of the natural sciences, of changed social conditions, and the
requirements of political economy.
From the great mass of material at our disposal, we shall only select
a few paragraphs of foreign laws which are of special importance to
Austrian legislation.
Prussia.-Prussian legislators have given much attention both to the
:fishing-privileges and to the fishery-laws. Besides those provisions of
the common code of the Prussian monarchy, treating of the privileges of
private individuals, there are numerous provincial laws and local regulations dating from different centuries, so that at present twelve different laws may be distinguished in Prussia.
It is generally acknowledged, even there, that these laws and regulations do not afford sufficient protection to the fisheries; that they
are defective in many points, and not sufficiently uniform; that, regarding the nature and life of fish, they have not kept pace with the advancement of natural sciences; and that, even including the recent laws of
the provinces of Prussia, Pomeran_ia, and Posen, which in most respects
have proved satisfactory, they leave great room for improvement. · The
draught of a new fishery-law has, therefore, been prepared.
The present Prussian legislation, in its most essential features, does,
never1 heless, deserve our full attention. The ;regulations concerning
private fishing-privileges, the laws on the abolition of such privileges,
numerous regulations regarding supervision, &c., are not touched at all
by the new laws; other provisions are changed but very inconsiderably~
and it is of great interest in every respect to become acquainted witll
the progressive steps of this important legislation.
According to the common law of Prussia, fishing in public running
waters is a royal prerogative. Those. persons who have been granted
fishing-privileges by the state, without defining certain limits, can only
avail themselves as far as their property on shore exten<ls. No person
possessing them can extend his fisheries beyond their lawfully restricted
limits.
Pishing in closed waters which do not extend beyond the boundaries
of the estate in which they are located is as a rule the privilege of the
proprietor of such estate. As a general rule, fishing in streams, lakes,
and other waters can only be carried on by such persons as have re-
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ceived especial grants. In some :fishing-regulations, as in the case of
those relatiug to the gulfs of Dantzig and of lVIemel, those persons are
allowed to fish who possess the privilege either by grants from the local
authorities, by special arrangement with the treasury, or by prescription ..
The law of March 2, 1850, says that fishing-privileges in private waters,
in as far as they are based on any relations of servitude, may be abolished by buying off, at the motion of either the landlord or of the one
· under obligations, in accordance with the principles of the agrarian law
of June 7, 1821. The net annual revenue is to be estimated by competent persons, who have to take into account the average profit derived
from the enterprise by those conducting it during the last ten years.
The privilege can then be bought off either by payment of the annual
interest or of the appraised value. In case the person under obligations has signified his willingness to b~1y off a privilege, the one holding it is entitled to have his fishing-implements likewise bought at their
true value.
Some provincial laws contain still further :fishing-regulations. According to those of the former Saxon provinces, fishing in the rivers Elbe,
Mulde, Elster, Saale, and Unstrut is a royal prerogative. Fisheries
b,elonging to towns or villages are to be rented out for the benefit of the
community, (?rare to be carried on by two citizens successively, limited
in this privilege to two days in the week.
In East and West Prussia, the right to fish in public waters can
only be lost by its not having been exercised for forty years.
In the Prussian Rhine ProYince, especially in the district of Trin·es,
the government alone has the right to fish in navigable rivers, while in
private streams the persons owning the shores have this right. (Article
538 of the civil law, law of the 17th day of Florea], year X of the
French Republic, roya.l cabinet order of June 23, 1838.) In navigable
river , the governments rent out the fisheries.
The fishing-regulations, and the manner in which they are carried out
differ in the several provinces.
The ordinance of 1669, Tit. 31, for the territory on the left bank of the
Rhine, prohibit fishing during the spawning season, the employment of
certain implements and methods of capture, and the taking of several
p cie of fi h below a certain size.
Special fi bing-regulations were made in 1845, partly for different province , uch a Po en and West Prussia, partly for certain waters, uch as
the gulfa of Dantzig and Memel, iu 1859 for the province of Pomerania,
other for the di trict of Ooslin, and in 1865 for the district of Stral und.
ny clo ing of tho fish-waters, hindering the migration of fish, e pecial1y almon and sturgeon weirs au<l eel-traps, are prohibited, unle the
g v rnm nt ha granted pecial privileges for using such contrivance .
w appliance di turbing the migration of fish cannot be permitted
tu v have b en r o<lereu Larmles , or can be made so b,r runl
·011<.liti n. impo ·e<l ou the ownel' . The police-autboritic ham
t i hat the conuitious imposed, when privilege for such appli~T
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ances are granted, a.re strictly fulfilled. Should such appliance,s be of
great bP-ne:fit to navigation, agriculture, or industry, the authoiities may
permit their use, even if they should be injurious to the fisheries, provided that the persons owning the :fishing-privileges are properly
indemnified. In as far as no existing rights are infringed on, the policeauthorities have to prohibit every pollution of the water which, in their
opinion, is injurious to the fish or :fisheries ; to remove all industrial or
other establishments whose refuse makes the water impure; and to
permit new establishments, whose refuse is to flow into the water, only on
condition that competent men shall decide that such refuse will not
hurt the :fisheries. The authorities may, however, permit such establishments, if they will prove a considerable advantage to agriculture or
industry ; it being, of course, understood that the persons hQlding the
fishing-privileges are properly indemnified.
Towns, villages, or other corporations holding fishing-privileges, if
they have not obtained a special grant to carry on the business,
must transfer it, either as a whole or in suitable portions, to competent and reliable persons.
Fishing can only be carried on in such a manner and with such implements as are not injurious to the preservation and increase of the ·stock
of fish. The local authorities are entitled, and in duty bound, to enact
more detailed restrictions on this point, in conformity with the local
wants. Methods of capture and fishing-implements, whose injurious character is universally acknowledged, are prohibited by the laws.
According to some fishery-laws, only such implements can be employed as are mentioned in the respective deeds, feudal documents,
written agreements, &c., in so far as their use is not interdicted by the
existing code.
The size of the meshes of nets is fixed by law. The authorit.ies are,
however, empowered to prescribe the use of those with wider meshes for
certa.in species of fish in cer.t ain localities, and to permit the use of such
nets exceptionally for a period not exceeding five years in places where
those with narrower meshes have hitherto been employed. Some :fishing-laws prescribe in detail the methods of capture and the implements
allowed in certain waters, and make the use of new implements and
methods entirely dependent on the special permission of the government.
The seasons when the different kin_ds of fish in certain waters must
not be caught are ·specially defined by government ordinances, and :fishing during such seasons is either totally prohibited or limited according
to local circumstances. In later ordinances, the seasons when the different species of fish cannot be caught are defined· by legal provisions,
and the capture and sale of spawning-fish and young fish are prohibited.
In fishing, the running waters must not be obstructed, and bags, stationary nets, as well as other implements, tools, and contrivances used,
must never occupy more than one-half the breadth of a river or stream.
The spawning-places of the finer kinds of fish are to be made known
to the fishermen in a manner to be defined by the government. Fishing-
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apparatus which has not been removed from these hatching-ground
within twelve llours · after notification, or which has been placed there
after notice bas been given, is to be confiscated, as well as all the fish
which have been caught.
The fishery-laws of 1845 gav-e permission to persons holding fishingprivileges in one or more sheets of water, in ca.se they unanimously agree
to it, to abolish the confining regulations, either totally or in part, by a
treaty which must be laid before the governing counselor (Landrath) of
the district. The regulations of the district of Coslia, passed in 1859,
permit such deviations from certain specially mentioned rules, as have
been agreed on by all the holders of fishing-privileges, inasmuch as a still
greater protection of the industry is aimed at, and also the destruction
of fish of prey, such as pike, or the storking of the waters with fish, or
the further increase of certain species of them, or the promotion of pisciculture. Such a contract must be approved by the governing counselor
of the district, and the modified regulations must be clearly defined by
the local police-authorities, and be properly promulgated throughout
the whole district.
In some diBtricts, specfal government officers are appointed to supervise the fisheries, such as higher fish-masters, fish-masters, fish-keepers,
fishery -over eers, &c., all wearing a special uniform, and having their
boats conspicuou ly marked, so as to be easily recognizable. Those pri,ate watchmen and other officers who are appointed by the proprietors of
large fl heries are subordinate to the royal fish-master.
In other di tricts, the government has the right, in case the fishinglaw are violated by holders of privileges, and the fisheries are large
and important, to appoint overseers at the expense of the proprietors.
Fi bing-permit have been allowed in some waters; they are to be issued
on a mere reque t by the higher fish-master, but in case of litigation these
p rmit cannot be used in giving judgment as to the rights of persons.
The local police-authorities must every year make a list of all holders of
ti bing-privileges, and must exhibit them publicly for a certain period of
time. Violations of the law are usually punished by a fine not to exceed
the urn of 7.50. In punishing transgressors, prohibited implement
are a a rule to be confiscated.
Th
ca , come into the police-courts, (law of April 14, 1856,) before
which th di trict-attorney make bis charges. According to the circular
of ept rn r 1 , 1864, forest-officers can be appointed as attorney for all
viola ion of th fi hing-law occurring within their jurisdiction, whenever
th y ha no private intere t in the fi heries, as lessee , &c., in which
th r gular di trict-attorney pro ecutes the case.
rding to 1T 370 of the imperial German penal code of May 15, 1871,
P r n cat bing fi h or crawfi h without having a privilege or a permit
ar puni ·habl ya fine not to exceed the sum of 37.50, or by irnprisonm nt.

296 of the ame code, per on

who at night-tim
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catch fish or crawfish by torch-light, or, in fishing, nse injurious or ex
plosive ·m 'ltter, are to be punished with a fine not to exceed the sum of
$150, or by imprisonment for a period not to e~ceed six months.
In both cases of violation of the Jaw, persons are prosecuted only if
proper information bas been given to the authorities.
Great as had been the care which the Prussian government bad devoted to the framing of the several fishing-laws, many provisions had
to be changed after a few years, showing bow difficult it is to hit the
right path at once in framing such a code. The published reasons for
passing the law of April 22, 1869, changing the fishing-regulations of the
law of August 30, 1865, in the district or Stralsund, contain the following:
" The law of August 30, 1865, is the result of thorough discussion
during many years. The provincial autl10rities have gathered ·a vast
mass of material for this purpose, which bas been sifted and arranged
by the ministry ; and the provincial assemblies, as well as the Prussian
parliament, have careful1y considered all the propositions. If this law,
nevertheless, after having been in force scarcely two J·ears, is found to
require a change, t,h e cause of this is not a want of preliminary consideration, but the impossibility of making such consideration entirely
exhaustive."
The published reasons for passing the Jaw point out the fact that the
criticising of the many views of private individuals and fishermen, often
differing in the most essential points, requires a fund of general, local,
and technical knowledge not often found in one man, so that the defects
of the first law can be remedied only by experience.
It is a peculiar phenomenon that in the Rhine province, the fisheries
have been regulated. by an order of Minister Stein, of August 18, 1814to whom Prus-sia owes her best agrarian laws-on those principles which
are even now recognized. there~ viz, the formation of fishing-associations
by government order, in all cases where the persons holding 'fishing~
privileges cannot agree. This very excellent order was rescinded by the
law of July 23, 1833, and when, in consequence of this, the renting-out
of the fisheries in private waters was entirely stopped, the fisheries were
completely ruined. During the last thirty years, fishing in private
streams in the Rhine province has decreased very much, because they
were almost depopulatedby the reckless conduct of privileged and nonprivileged persons. As nothing was done either to protect the propaga- ,
tion of fish, or to prevent abuses, the business bas become almost the
exclusive property of :fish-thieves.
From these and similar reasons, several agricultural societies, and
especially the Deutsche Fischerei- Verein, have recently pointed out the
necessity of regulating the fisheries in the larger waters by the formation
of protective societies.
In the Rhine province, these protective associations begin to find favor,
although they have no legal basis, as is shown by those at Polcb and on
the Nims, in the Bitburg district. The mayors, who usually start theso
4
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enterprises, are unfortunately obliged, through the lack of a law, to have
recouri:;e to ancient, almost fictitious laws, as for instance that those
holders of fishing-privileges who were not present when a resolution was
passed must be considered as haviug voted in the affirmative, that a
resolution passed by the majority was binding on the minority, &c., all
of which can only be enforced till one of the privilege-holders raises
objections. (See Beck, Beschreibung des Regierungsbezirlces Trier., vol. i,
549 ; iii, 305.)
In the autumn of 1872, the draught of a new fishing-law for the Prussian monarchy was published, and in Decem IJer, 1872, brought, in a
somewhat amended form, into the lower house of the Prussian parliament. This document is one of the most important in the history of
fishing-legislation, and deserves our full attention also with a view to
the adoption of a similar law in Austria.
In assigning reasons for passing such a law, the question is discussed
whether it would be profitable to settle the whole matter as hitherto, by
leaving it to the action of the local and provincial authorities, or whether
a uniform fiE:;hing-law should be passed for the whole Prussian monarchy.
A careful consideration of this question showed that, although the
fisheries differ very much in many respects, legislation for their benefit
ought to be the same for all the provinces of the monarchy. In studying the different means of promot,i ng the fisheries, no interests are found
which are peculiar to any one province; they are, on the contrary,
entirely independent of differences in the methous produced by local
and climatic influences.
Thi being the case, an economical legislation demands general and
uniform regulations. The means employed for promoting the :fisheries
will only then be successful if they are impartially applied to all portions
of the country. It is true that, with regard to the inland waters, the
body of every river flowing into the sea forms, so to speak, a separate and ind pendent province; legislation, however, cannot follow the
frequently not very clearly defined limits of these territories, whose
tributaries often extend from one to the other, without getting confused
and mi ing tbe object in view, viz: to establish firm and comprehensible rule for the :fi herie , which gradually become indelibly impressed
on the l gal con cience of all parties concerned.
A ft ·bing-law for the Pru sian monarchy cannot entirely exhau t this
matter, but mu t leave out some points which are to be settled according to local want and by international treaties.
I ul whi h come under this head wouJd mo tly refer to tbe weight
au<l m a ur b low which certain ti h could not be caught, old, or
hipp <l, a al to the limit of tho. e eason when fi h are to be prot ct I, and to the u and character of the :fi hing-apparatu .
Tb' · rul mu t b in conformity with the different metbocl in whicll
th 6 ·h ri ar carri don in th ev ral provincP. ; but they mu t al o
hav r g rd to the diffi r nt peci of fi, 11 found in the different wat r
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aud to local and climatic circumstances. If such rules were embodied
in the general law, this would become unnecessarily large, aud would
no doubt frequently require to be changed; and would doubtless, to
the injury of the iudustry, of which science and experience are constantly developing new aspects, it would be prematurely settled.
The existing l~w of Prussia, like all the older fishing-laws, is, with
few exceptions, confined to this field, and in most oft.he proviuces there
are rules reg'ulating details.
The proposed law leaves these regulations unchanged for the present;
but takes into consideration a uniform settlement of all these points in
territories which belong together by a royal ordinance, which in many
cases will have to be preceded by treatie~ with neighboring states.
The following are the more important provisious of this code, by
which existing laws are to be amended or changed:
Fishing-privileges, which are not connected with some specified landed
property, and which have hitherto been enjoyed by all the inhabitants
of a village or city, shall, in future, to their present extent belong to the
body politic.
5.)
In those waters which form the boundary-line between two or more
communities, without belonging to either, these communities shall enjoy
equal privileges in that part of the water which is bordered by their
territory. m6.)
Existing privileges which refer to the use of certain specified apparatus for fishing, fixed contrivances, (weirs, fences, automatic traps for
salmon, eels, &c.,) stationary uets, those that obstruct the greater part
of the river, &c., can be limited or abolished by completely iqdernuitynifying the persons holding them.
Furtller limitation or abolition of such privileges can be claimed:
1. By the state for the public welfare;
2. By holders of fishing-privileges, or by :fishing-associations, in the
lower or upper portion of any water,. if it can be proved that these operations are of laatiug injury to the industry, impeding the introduction of
a rational and economieal system of conductiug it.
The petitions of holders of privileges and of :fi.shing,- associations are
decided on by the district government, aftQr they h-a\:e• been thor- .
oughly examined by competent men.
If the parties cannot agree upon the indemnity which, is to be paid,
the authorities will fix the amount, which must be 5ettled li>y the person
or persons petitioning for the abolition of privileges.
The existing ordinances regarding the abolition of servitude for the
fisueries are not touched by any of the preceding regulations.
4.)
It is said in the law that the abolition of :fishing-privileges on for
eign soil does not come within its j,u risdiction; and reference is mad.e··
to the above quoted abolition-law of March 2, 1850, which, as far as.
is required, is to be amended arid. completed. It is however consid' open
.
ered as coming within the scope of this, la.w. to leave
a 'way for
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abolishing such fishing-privileges as form a lasting opposition to a
rational culture of the waters and the preservation and increase of the
stock of fish.
Towns or villages can only make use of the inland waters belonging to
them through specially appointed fishermen or by renting them. It is
not permitted to make the fisheries free to all persons belonging to the
community.
The period of lease must, as a rule, not be shorter than twelve years,
and exceptions to this regulation can only be allowed by the local
authorities in special cases.
If the fisheries belonging to one community are to be subdivided into
several districts which are to be rented separately, such action must be
approved by tile local authorities, who have to see to it that they are
not subdivided too much.
The local authorities are empowered to fix the number of fishingapparatus in the several dii;;tricts, which is not to be exceeded.
If two comm1mities possess equal privileges in the waters bordering
on their territory, they can only carry on the fisheries in common. If
such communities cannot agree as to the manner in which this is to be
done, the local authorities will decide the matter. (11 7.)
Per ons holding fishing-privileges in a larger connected sheet of water
may, with a view to better supervision and protection of the craft, form
themselves into an association, with a statute, which must be approved
by the government; such association must be represented by a board,
to be elected by all the members according to the statute.
Before such statute can be approved, the privileged persons must be
beard on the formation of the association and its statnte~ and, if one
of the e raises objections, the representative assemblies of the district
iu•which the sheet of water in question is located are consulted. By tlrn
con eut of an parties concerned, the object of the association may uy
the law be extended to the cuU.ivation of tne fish-waters in common.
(1111 8 and 9.)
The draught of the law discusses the question whether, ~.fter the
example of several old provincial codes and after the model of some
modern German fishi{!.g-laws, such as tbQse of the Baden aud Wii.rtemberg, a rule should se made that every person who desires to fish should
have a permit. This rule, saJs the draught, is taken from the game-laws.
Hunting and fishing are industries which in some respects are closely
r lated to each other, and which, nevertheless, are totallyJditforeut in
the ery point in question.
The economical valye of fi bing to the life of a nation very considerably e ceed that of hunting. Fl tiing is the chief indu try and frequ n ly the only mean of earning a living in numerous families, in
ntir illa e and di tirict , while hunting nearly everywhere is an
o ·upati n carried on out ide of the various trade or industries.
If hu tin,: pi;i ilege have unhe itatingly been grauted ou permit ,
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and a tax could be imposed on such favors, such taxation could scarcely
be borne by the fishermen, who are as a general rule poor.
The most important reason for obliging all hunters to c.arr.v a permit
is doubtless to insure public safety~ and this reason entirely fo1ls to the
ground with the fishermen, not to mention other differences- between the
two occupations.
The introduction of such a measure to the above-mentioned extent is
therefore not favored, as it would very much incommode the craft and
the authorities charged with issuing or certifying the permits.
On the other hand, it is considered necessary,in order to prevent nonprivileg<>d persons from fishing, to demand some sort of identification
of those persons who fish in the waters belonging· to the holders of privileges, in the shape of some paper wbich such persons should carry with
I
them when at work, and should exli_ibit, if requested to do so by an overseer. Those, however, who fish in their own waters would not require
such a paper.
The right to issue permits to third persons should belong to the holder
of a privilege within the limits of his jurisdiction; to the lessee of a
fishing-district within the limits of his contract; and ~o the board of
directors in waters belonging to an associ'ation.
Assistants employed in the presence of holders of privileges,' or of
persons having a permit, require no special permit.
The certifying of fishing-permits· by the local police-authorities must
be done without any stamp or fee whatever. (~~ 10 to 15.)
The draught contains but very few regulations on the methods of
fishing and the apparatus nsed. Apparatus, which is set for the purpose
of fishing, in the absence of its owner must have a specified mark of
recognition.
16.) Fishing with poisonous bait, or by other rneaus
17,)
which stun or poison the fish, such as explosives, is prohibited,
as likewise the obstruction of more than one-half of any stream of. water,

m

m
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All other regulations regarding methods of fishing, apparatus, the
weight or measure below which fish are not to be caught, the days
and seasons when fishing is prohibited, the rules to be observed by :fishermen for avoiding mutual disturbances, and in the interest of public
traffic and navigation, a,s well as for making supervision easier, are left
to government ordinances, which, as far as required, are to be passed
for connected territories.
19.)
The code also contains prohibitions as to the sale of fish the catching
of which is not permitted.
22 to 25.)
Great attention is given in this law to the establishment of places of
safety, where the fish are to be absolutely protected; such places being
considered as among the most important measures for protecting and
preserving them.
The proposed law distingajshes .two ·kind-s of such places, viz:
a. Places of safety for spawning, i. e., those localities which, in the

m
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opi.niou of competent men, are specially suited to tee spawning of fiue
fi ·h an<l tlle development of the young;
b. Plaees of safety for fish, i. e., such portions of water in anu before
tlie mouth of rivers as commanu the entrance of fish from the sea into
t!Je inlaud waters.
Sucll localities (a and b) can be declared places of safety-by the mini ·ter of agriculture, after having consulted with all the holders of privilege concerned; in association-districts, with the board of directors.
The limits of such places of safety are to be made known to all persons concerned by public proclamation; and they should be, as far as
the locality permits, marked by special signs. In these spots, fishing of
any kind is entirely prohibited.
In places of safety for spawning, all disturbances which tend to
endanger the propagation of fish, such as their being cleaned out, the
mowing of reeds and grass, the carrying away of sand, stones, mu<l, &c.,
should be avoided during the spawning season, a·s far as the title and the
claims of agriculture permit. More detailed regulations on these points
a ' well as on the supervision of places of safety are, if necessary, to be
made by the district authorities.
In electing places of safety, preference should be given to those bodies
of water in which the government bas the exclusive fishing-privilege,
or in which this has been transferred by law to political communities.
Iu the e ca es, no indemnity is paid for withdrawing the privilege of
fi bing in the places of safety.
lf, however, the preservation or improvement of the fisheries demands
the including of other waters as places of safety, the rights connected
with uch waters are withdrawn, and the holders of privileges must be
fully indemnified from the pul>lic treasury; the amount of such indem_u ity, if not mutually agreed on, to be settled by a court of law.
If it . bould no longer be desirable to keep up a place of safety, it can
b aboli hed by au ordinance of the minister of. agriculture. In this
ca. , the former law and privileges regarding fi hing come again into
force. If, however, au indemnity for the withdrawal of fishing-privileges
Il a b n paid from the public treasury, they shall then remain in the
po R i n of the go,ernment. m'iT 27 to 31.)
Fi 11-pa, e (trout-path , almon-ladders, &c.) are considered es ential
condit ion for the la, ting preservation of remunerative fisheries.
Th bill mak a di tinction between new hydraulic construction and
.xi, ti g on which hinder tb pa age of migratory ft b.
lu n ructing n w h~ <lraulic work , or extending tll .m, tb proprir ba , at hi own xp n , to mal e such arrangement a are necesar. f r 1 ttin th fl h pa ~ through.
If an ~ ·u •h w rk i only con. tructed for a certain period of tim , e.g.,
hi! br k and mall ri r ar temporarily darnm d fol' th purpo ' e
f irri tinc-r m ad ~ •l nd , or if the pa age of migratory fi b in the

"
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respective waters is for the time being excluded by existing constructions or from other reasons, exceptions may be allowed under protest.
Proprietors of existing hydraulic works are obliged to permit tbe
construction of fish-passes, if, a, the government demands such constructions in the publie interest; or if, b, holders of fishing-privileges or
fishing-associations intend to establish such passes in the upper or lower
portions of the waters in question.
These rules only apply to natural waters, but not to artificial streams
and to those hydraulic works which protect the lowlands against the flood
from outside.
The proprietors of existing hydraulic works are to be fully indemnified for any injury done to such works. No indemnity is paid for any
decrease in the value of the fisheries occasioned by the construction of
a fi::;h -pass.
The ·ground required for constructing a fish-pass must be given up by
the proprietor; the full value thereof being paid to him.
In the fish-passes, any kind of fishing is prohibited. (1TTT 33 to 39.)
The introduction into the waters of agricultural or industrial refuse
of such quality and in such quantities as to injure the fish is prohibited.
In cases where the ag~ieultural or industrial interests are of greater
value than the fisheries, the introduction into the water of any of the
above-mentioned refuse may be permitted by the authorities, providt'd
that measures are taken to limit the possible injury of the fish to the
smallest practicable amount.
If, through existing channels, agricultural or industrial refuse of an
injurious character is introduced into the water to such· an extent as to
destroy or seriously endanger the fish, the proprietor of the establishments from which such refuse comes can, on the complaint of those persons whose fisheries are injured, be obliged by the autbori-ties, after tbe
case bas been thoroughly examined, to make such arrangements as will
remedy or at least diminish the damage that has been done, without,
however, injuring his own establishment. The expenses of making such
arrangements are to be refunded to the proprietor of the establishment
by the complainants.
40.)
The rotting of flax and hemp in running wa,ters is prohibited. Exceptions from this rule can be made by the local authorities, always
under protest, however, in such districts where the locality is not suited
for making rotting-pits, and where the use of running water foi· preparing flax and hemp is absolutely necessary for the time being.
41.)
The immediate supervision of the fisheries belongs to the governmeut
and local police-officers; in assoeiatwn-districts, besides these, to tue
board of directors; in all inland fisheries not belonging to associations,
to each community within the limits of its own jurisdiction; in both
cases under the superintendence of the local authorities.
42.)
The first draught of the law contained the following regulation iu ~f 43:
In superintending the operations, in carrying out the provisions of the
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law, and in supervising a11 measures for furthering the industry, the
di trict autborities shall, if necessary, be assisted by inspectors of fish•
eries. The relation of these inspectors to the superior and subordinate
officers is regulated by ordinances of the government. (~ 43.)
Regal'ding the inspectors of :fisheries, the preliminary report says:
'' The appointment of inspectors of fisheries as competent couuselors
of the supervisiug officers has long since been recognized as an un<lisputed want: and becomes indispensable when all those measu,.res are to
be executed by which the sea and inland fisheries are to be promoted.
It need scarcely be said that it is not intended to nppoint at once an
in pector of fisheries for every province; their number will, on the
contrary, be a,t first a limited one, and will be increased as time and
occasion demand."
The second draught does not contain the above paragraph; but the
preliminary report says expressly tllat · the appointment of commisioners in chief as counselors to the principal supervising authorities,
and as tlrnir referees in aJl matters pertaining to fisheries, will in all
probability become necessary, but that their number will have to be as
limited as possible. It seems, therefore, to be the intention to regulate
tui whole matter by some future ordinance.
Whenever the general German penal code does not provide for
20G and 370) violations of the fislJing-law, the punishment inflicted will
'be l>y fines of $7.5-0, $22.50, and $37.50, or with imprisonment.
Any person who violates the law through his servants, apprentices,
or day-laborers is, besides being punished himself, made responsible fur
the payment of .fines imposed on lhese assistants in case they are not
al>le to pay them.
47.)
Bavciria.-In Bavaria,, the government, in 1854, recommended tbat
artificial fl h-culture should, with the assistance of the agricultural
o ·i ty, be iutroduced as far as possible, and that, through it, natural
propag:ition hould be carried out by placing spawn of the finer species
ID the riY r .
By giving information and encouragement, the authorities should aim
a l.rnvino- maller fisberi
combined, and see to it that they are leased
a · a wl.Jol for a longer period to cnterprUng fishermen, on condition of
th ir b ing ·arried on in a rational manner. The everal village and
town , lioul<l b mo- d to do the same with those under their control.
Th 1 0lic -authol'iti were or<l red to Rfford the gr atest po ible
p ro ·ti n t fi h-cultur ; to rem dy exi ting evils as soon a po sible;
a11d wb 1· v r practicabl ~ to fix the amount of the fine .
In 1 5- lJe fi bin and fi li-market r gnlation,, which were partly
r vi. <1 and partl_v n w, w .r promulgated throurrbout the kingdom.
-io1a.ti n · of th fi, hinrr.Jaw were p ken of in article 231 of the
r, •nal code.
Th xampl
f th n io-hborino- tat ? will . oon prompt Ba,·aria to
r f rm h r a.utiqnated. r ' gnlation , wl.Jicll '\'\"ill al ·o
rd ea beucficial
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influence on tbe Austrian fisheries, since many of the Austrian and
Bavarian waters are closely connected.
Wiirtemberg.-Tbe Wiirtemberg fishing-law of November 27, 1865, is
the result of discussions which were carried on for several yerlrs in the
parliament. It contains regulations regard_ing permits, the leasing of
tbe waters for seYeral years by the communities, and prohibitions of
entirely free fisheries; also full regulations on the rights of land-holders
on the shores of the waters. In case of inundations, privileged persons
can fish even beyond their shores, but are obliged to pay for any damage done to the land; after the waters have receded, every proprietor
~an catt:h the fish and crawfish left on his property, but must not place
a11y contrivances which might binder them from returning to the waters.
During t.he spawning season of the finer species of fish, the cutting of
wood near the shore, the mowing of reeds, &c., are prohibited.
Authorities and associations are urged to see to it that holders of
fishing-privileges either carry on the enterprises in common, or lease
them as a whole; the too great subdivisions of fisheries being in all
cases considered as injurious.
Barlen.-In Baden, the laws of March 29, 1852, and of March 26, 1853,
provided that fishing-privileges on foreign soil could be bought off b~'
paying a sum equal to twelve times the average annual revenue, to be
paid in ten yearly installments, at 5 per cent. interest.
The law of March 3, 1870, provides that smaller waters may be united
into a whole by the privilege-holders, with the consent of the district
auth6ritie~, if the interests of the fisheries require it.
The privilege-holders of such a united fishing-district form an association; resolutions passed by the majority, and approved by the authori~
ties, decide where the permanent seat of the association is to be, and on
its constitution, duties and rights, its members, organs, and the manner
in which business is to be transacted. Before the law, those privilegeholders who combined own the largest extent of water, form a majority,
even though, in point of numbers, they should be in -the minority.
The associations mentioned here, as well as communities and corporations, can only carry on 'their operations through specially appointed
fishermen, or by renting them; the term of the.lease not to be less than
twelve years.
The draught of the law contains detailed regulations forbidding injurious fishing-apparatus, mischievous transgression of the law, &c.
Special ordinances are to regulate the weight below which fish must not
be caught, days and seasons when fishing is prohibited, and to mention
those implements which are forbidden. All engaged must have permits,
and, during the seasons of protection, fish are not to be caught, or sold,
or offereu as food in restaurants.
Fines for violating the fishing-laws, to which also assistants are liable,
as ,vell as confiscated. n(.lts and apparatus, shall go to the holders of
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fi biog-privileges. No one is to be prosecuted unless on tbe complaint of
privilege-holders, their representatives, or one of the lawful overseers.
An ordinance of January 11, 1871, contains more detailed regulations
on the formation of fishiug-associations and on the establishment of
spawning places and of places of safety. A minimum leugt.h has only been
prescribed for Trutta lacustris Agass., Trutta trutta Lin., (7j inches,) and
for Truttafario and Th11mallus vulgaris Nilss., (5i inches.) These fish,
with the exception of the last mentioned, must pot be caught from October 20 to January 20; all others may be taken, as well as the craw.fish,
from April 15 till the end of May.
The salmon-fisheries are to be regulated by future laws.
Fishing at night-time is prohibited, but exceptions may occasionally·
be made; the number of fish-weirs in public waters is to be limited as
much as possible; the regular width of meshes and openings is fixed at
0.78 inch; spears and guns can only be employed in exceptional cases;
automatic fish-traps connected with mills or other water-works are prohibited.
The public treasury may offer prizes for the best piscicultural establishments and for artificially hatched fish.
Saxony.-In Saxony, a new fishing-law was promulgated on the 15th
October, 1868. By this law, the right to fish in running waters and
their tributaries-if not otherwise settled by government grant or private title-belongs, a, in the original portions of the kingdom, to the
proprietor' of the shore as far as this extends, and, if both shores do
not belong to the same person, as far as the middle of the stream ; b, in
Upper Lu atia, to the landed proprietors; c, in the rivers Elbe, Mulde,
El ter, and in the Grodler and Elster Canals, to the state. If the fishinll'-priYilege belongs to a community, or to the members of the community at large, or to a privileged class of citizens, or to a corporation, it
can only be exerci ed through renting it or by appointing a pecial
fl ·herman. Fi berie can only be leased to a corporation of profes ional
fi berm u or to one individual. Fishing-permits are issued, but ou]y to
uch per on a are not privilege-holders, lessees, or professional fisherm n. All p r on , including holders of privileges and manufacturers,
ar pr lli.bit d from hindering the migration of fish by permanent
arrc ngem nt , and manufacturers must, as far as practicable, make
pa. 'ag iu th ir weir . Al o, in other ways, the law endeavor to
harmonize the wat r-privileges with the interests of fl bing and pi eicultur .
ari u ordinances regulate the employmeut of injurion apparatn , th time when fi bing i prohibited, the minimum weight of
fi,•h that can b caught, c. So far, only one ordinance has been pa ed
in r gard t the matt r , that of tob r 16, 1 6 .
D1'.
ri ·, in hi r port, ay that the carr_ying-out of the law lea,e
mu ·ht b 1 ir d. fan · fi h rm n em carcely to be aware of th
f a, la at all, and ar till waiting for on . Th fixin of
wh n alwon are to be protected ha been de£ rred till tr aties
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can be concluded with all the other states bordering on the Elbe.
The authorities seem to delay the carrying-out of the law, because they
wait for a general :fishing-code for the whole of the German empire~
Dr. Frie remarks that the fact of most of the shores and streams
being under one and the same authority greatly_favors the execution
of the laws in Germany.
Liibeck.-In Liibeck, the piscicultural society has drawn up rules for
the profa3ction of fish during the spawning season, the size of meshes,
the minimum size of fish that may be offered for sale, &c.; all of which
rules have been adopted by the senate in its :fishing-law of December
16, 1868. It is a matter of regret that the senate has been induced by
the representations of selfish men, who were afraid to see their income
d,iminished for ·a short time, to change some of the most important r~gulations by an amendment of February 15, 1869. Complaints are also
made that the supervision of the fisheries is very defective; t~ marketpolice do not exercise the necessary control, from ignorance and want of
interest; the directors of the :fishermen's guild, whose duty it is to
13uperintend the :fisheries, are themselves :fishermen, and therefore but
- rarely inclined to use the proper severity in proceeding against members of their gui~d. It is therefore the aim of the piscicultural society
to have a fish-master appointed, who is to possess special powers, and
whose duty it shall be to superintend the fisheries. This aim has not
yet been attained, from purely :financial reasons.
·
Su·itzerland.-In Switzerland, there are different :fishing-laws in the
different cantons. The most recent 'law is the one passed by the great
council of the canton of St. Gall, December 25, 1870.
According to this law, tbe right to fish in the waters of the canton,
whenever there are no special privileges of communities, corporations, or
private individuals, belongs to the government.
The right to fish in government waters may be obtained by a lease or.
by buying a permit,(" patent.") The lease may be for a term of ten years
and shall b.e sold at public auction.
A :fishing-permit must be renewed every year. Certain specified persons are excluded from taking out permits. A permit to fish with nets
and other implements costs $4, and $2 for every assistant; and a permit
to fish with hook and line, $1.20; which sums go to the treasury of the
canton.
The law contains the usual regulations as to prohibited fishing-implements, the seasons when there is to be no :fishing, and the buying
and selling of fish.
In some waters, such as the rivers Thur and Rhine, and in the streams
:flowing into the Lake of Constance, the Wallen Lake, and the Lake
of Zurich, :fishing with hook and line is alone permitted• all other
. 1ements beiug entirely prohibited. The great council is,
' however,
imp
empowered to permit the use of nets, if in future times the increased
number of fish in one or all these waters should justify such use.
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The council is likewise empowered to extend the time when the fishing of salmon, salmon-trout, an<l. trout is prohibited, in any water or
in portions of it, to a whole year or several years, if their preservation
demands such a measure.
The council can only make exceptions in the case of piscicultaral
establishments, allowing fi sh to be caught during the season of protection, or spawn to be taken for the purpose of batching:, if the establishment in question contributes its share toward restocking the waters of
the canton. Such establishmentis are, if necessary, to be placed under
special police protection.
It is forbidden to throw or otherwise introduce into fishing-waters
refuse from factories or other injurioc1s substances. Such refuse must
be buried iu pits. If the agricultural or industrial interests are of more
importance than the fisheries, the council may permit exceptions to
this rule.
The owners of water-privileges are obliged to build their weirs and
darns in such a manner as to allow the fish to swim up the stream.
Proper arrangements shall also be provided to prevent fish from getting
entnngled in mill-wheels, &c.
Violations of this law are punisheda. By fines, varying from $1 to $20, or by imprisonment;
b. Witbdrawal of the lease, or of the fishing-permit, for a certain
period, or forever;
c. By confiscation of prohibited implements, or of fish bought or sold
contrary to the regulations as to size and fishing-season.
The council is empowered. to conclude treaties with the neighboring
cantons or states, regarding the fisheries in waters which form boundarylines, and, if circumstances require, to suspend some of the regulations
of tbi law as far as boundary-n·aters are concerned, and to make special
rules for ueh waters. It is also charged with carrying tbe law into
effect l,y pecial orcliuances.
uch au ordinance was promulgated by the council May l7, 1871.
Tlli tatute gives the division of the canton into district's whieh are
r uted, and di tricts where fishing can be carried on by permit; likewi regula tion as to renting and issuin g fi shing-permits.
If no biu should be made on any district, permits may be issued for
such a di trict; and, vice versa, if no permits are taken out, it ruay ue
r nt cl.
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that they do this in a productive manuer, not only can claim all those
favors which the law accords during the season of protection, &c., but
their rent may also be lowered in proportion as they give young fish to
other waters of the canton.
•
The district-offices keep lists of all waters, leases, and fishing-permits.
The local, district, and cantonal police-officers are to see that all the
provisions of this law are fulfilled. If necessary, special overseers over
the :fislleries in one or more waters may be appointed .
.Fra.nce.-In France, exclusive :fishing-privileges were abolished by
the laws of July 6, July 30, and September 26 1793, as being a remnant
of the age of feudalism. Navigable rivers and streams belong to the
state, and are usually rented.
The :fisheries barn since been regulated by the law of April 15, 1829,
which gives full details of the rights of the :fishing-guards to examine
implements, vessels, huts, tanks, &c. A few changes have been made ~
by the law of Ma.y 31, 1865, and by an imperial decree of November
28, 1868. The instructions given to the authorities to protect the fisheries in
every way, to use all means for improving them, to stock rivers and
streams with fish and crawfish, to establish places of safety, to plant the
banks with trees and shrubs, &c., deserrn great praise.
Italy.-In Italy, a special committee was appointed as . early as 1861
to prepare the draught of a fishing-law; and a new committee for the
same purpose was appointed in 1870.
The government, in 1870, had reports drawn up by the prefects of all
the provinces relating to the several species of fish found in each province, the implements used in :fishing, the spawning seasons of fish, &c., .
the nmpber of piscicultural establishments, the number of fishermen,
their relation to each other, the total area of water, and the existing
rules aud regulations ; inquiries were also made regarding foreign :fisheries and laws.
On the basis of these reports, the ministry of agriculture, industry and
commerce, in the session of the chamber of deputies of January 24,
1871, laid before the chambers the draught of a fishing-law, together
with a lengthy report containing the results of all the inquiries.
The annual value of the salt-water fisheries is e:--;timated at $8,000,000,
and that of the fresh-water :fisheries at from $600,000 to $800,000.
As interesting to Austrian fishermen, it may be mentioned that on the
Italian portion of Lake Garda 500 fishing-vessels, manned by 1,400 fishermen, are employed. The fisheries on this water, belonging partly to
Austria and partly to Italy, must be regulated by an iuternational
arrangement, to arrirn at which the first steps have been taken by
th e Austrian ministry of agriculture.
The draught of the new Italian fishing-law contains 54 paragraphs.
The separate laws of the provinces are aboli:::ihed, and a nuiform code
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for the whole kingdom of Italy is to be introduced, extending also to the
salt-water .fl heries.
The details of the code are modeled after the best modern fishing-laws,
e pecially those of Germany, and contain not only provisions for the
proper protection of the :fisheries against reckless plundering by privilege-holders. but likewise such ft.S are intended to regulate the legal
relation to third versons. Many points are left to be settled by special
ordinances.
These ordinances are to fix the boundaries between salt-water and
fresh-water fisheries; to make rules and regulations regarding the time,
place, methods, and implem-ems of fishiug; regarding the transportation
of implements an<l fish and the sale of the latter; and, finally, regardiug
the supervision of the :fisheries, which tlte proper protection and care of
them requires. The nets and apparatus by which spawn and young fish
• might be injured are to be prohibited.
The ordinances have also to fix the limits of time and space of such prohibitory measures, and also the extent to which contrivances can be permitted which would hinder or disturb the free passage of fish._ Special
regulations are to be made for cases in which spawn and young fish may
be used for scientific purposes, for piscicultural establishments, or as
bait. Rules will be adopted as to the extent of regulations for the
transportation and sale of water-products according as these come
from private waters, from the open sea, or from foreign countries.
Other regulations will decide how far weirs, sluices, and other hydraulic constructions which hinder the free passage of :fish can be permitted in the interest of industry or agriculture, providing in all ca es
for the construction of passage-ways. Special decrees will decide bow
far refu e which is injurious to the growth and development of fish can
be introduced into the water in the interest of industry or agriculture,
or how far industrial or agricultural pursuits, which ha,ve the same
effect, ma be carried on near fishing-waters.
Without pecial permit, no ~ater-plants, sand, stones, or mud can be
removed from inland waters.
Th ordinances will point out those private waters to which the foregoing provi ion are to apply. The proper :volice-regulations for supervi ing the fl. berie are al o to be made.
B r yal d cree, a central commission of fl heries i to be appointed,
be -id th mini try of agriculture. It belong to tbi commi sion to
pa an opinion ou the regulation of the above-mentioned ordinance, ,
and to prop e all tho e m a ure which they con ider to be of beuefit
to he fi h ri .
i bin on year, the provincial as em bli -aud, in
b half of h alt-wat r fl beri , pecial committ e from each di, trictb, v t hand in 11 ir draught of the e ordinance , ; the mini try promul" in" b m witbout 1 la in ca e of non-complianc with tbi
<l ·r ,. Tb
1 linan
ma r fer to
v ral provinc and e, ral
li tri ·t · r uly t · rtain wat r .
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The miniRtry of finance will make proper regulations for the assistance
which coast-guards and officers of the customs are to give in superintending the :fisheries and in bunting up persons who have violated the
laws. The ordinances will also decide bow far the various cornmuniUes
have to assist in supervising the transportation and sale of fish and
other water-products. Violations of the law are to be punished by fines
not to exceed $60, and $200 in case of the tunny-fisheries.
The ordinances will also decide in what cases the implements of violators of the law shall be confiscated.
Two-thirds of the money coming from fines and the sale of confis•
cated articles is to go to the officers or agents who have discovered the
violations, and one-third is to go to the public treasury or to special
benevolent funds. The harbor-officers, as well as the prefects, may be
pr~sent in court, in person or by proxy, when cases of violation of the
fishery-law are brought up, in order to express their vi.ews on the case
and to decide legal questions.
'
Professional fishermen may form themselves into associations, and
elect from their number a board of directors, called'' The trusty men of
the fisheries," (probi viri della pesca.) These men shall pass decisions
in private quarrels, shall assist in the .superintendence of the fisheries,
and they are entitled to propose changes in the ordinances to the ministry, and to suggest new measures which, in their opinion, will be
beneficial to the industry. Special ordinances will prescribe the manner
iu which associations are to be formed, what persons may be active and
honorary members, as well as rules for the guidance of the board of
directors, in cases laid before them.
Denmark, Sweden, and Norway.-The Scandinavian countries, Denmark, Sweden, and Norway, have also regulated their :fisheries, both
salt-water and' fresh-water, during the last twenty years, by new laws;
Denmark, 1857-'60, 1861, and 1867; Sweden, 1852 and 1869; and Norway, 1854, 1863, and 1869.
The many changes in the fishing-laws which haive been made in these
countries during so short a period afford another proof of the difficulty
of passing such definite laws as will answer all practical purposes.
Russia.-Of the Russian ·:fisherie~ in the Dniester, Dnieper, the Volga,
and the Black Sea, it is said "that laws, discipline, and work are so
strictly and suitabiy regulated that other nations which consider themselves far more civilized might learn a great deal from them."
United States.-Even in the United States of North America; where
bitherto the large lakes, streams, and seas have been plundered shamefully, and with most ingeniously-contrived nets, the people have now
become afraid of exhausting their wealth of fish~ and are endeavoring
to bring about order and a system of protection by laws, treaties, and
other measures. The last reports of the commissioners of the different
States, whose duty it is t? see to the proper execution of the laws, to
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propose new ones, and to promote the fisheries in every possible way,
have been spoken of above.
Great Br-itain.-Tbe British fishing-laws deserve our fullest attention.
Since, about eighty years ago, the discovery was made that sa,lmon
packed in ice could be brought to London in a fresh condition, the
demand for it, and the price paid, have been increasing so rapidly th at
there was imminent danger of seeing the British seas and str-eams entir6ly depopulated, and of having the traffic in salmon, the pride of the
English fisheries, entirely destro_yed.
Dire necessity . bas compelled Great Britain to protect and improve
its :fisheries in every possible manner. All technical inventions and improvements, artificial fish-culture, passage-ways for fish, &c., are put to
the best practical use. Immense capital is invested in the nsberies by
private individuals or by joint-stock companies. The laws afford the
fullest protection to these enterprises. Holders of :fishing-privileges
have formed themselves into well-managed organizations, so that the
majority is enabled to pass resolutions which witl prove beneficial. The
British fishing-laws afford protection against the factpries, the poisoning of the waters, and their being obstructed by weirs ; they protect the spawning places; see to it that the spawning sea:::;ons are
properly observed; do away with injurious stationary nets; prevent t,he
capture and Rale of young fish, &c. Inspectors of :fisheries possess fnll
powers to control the privileges of angling in salmon rivers aud of usiug
a specified kind of nets; to have a strict eye to stationary nets and other
apparatus ; and to punish all violation of the law severely.
Although occasional complaints are raised that the acts of parliament
ar~ g~tting more and more confused, their complication is not so great as
to iujure the fi heries, and, with sensible :firmness, iujnrious influences
are constantly overcome, and improvements are made.
Many antiquated and impracticable laws have been replaced by new
and better ones, especially since the beginning of Queen Victoria's reign.
Still more important are the acts of parliament of 1828, 1842, 1850,
1857, and 1861. They refer either to special branches of the_ trade
such a alt-water fislling, shell -fish and oyster dredging, and salmon
catching, or to the fi heries in the several different countries composing
the Briti b monarchy, England, Scotland, Ireland, or to certain lakes or
stream , a for instance the act of 1857, concerning the Tweed fisheries,
which wa ameuded in 1559.
1n di, en ing the act of 1861, relating to salmon-fisheries, many were
of the opinion that thi entirely neglected British industry, the p·rofits
of which amounted to almost nothing, could never again be brought to
a flouri. bing condition.
h
opinion have proved to be erroneous, since that law has produe d u 11 fa orable re ults; and it is expected that these results will
b
ill mor brilliant iu the future. A commission was appointed in
1 -o ·harg d ith con idering the question in what respects the sa1mon-
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fishery laws could be st.ill further amended. Improvements had been
introduced into Scotland some time before this.
From tlrn law of July 31, 1868, concerning the salmon-fisheries in
Scotla nd, and from some older laws, which have been incorporated with
it., we quote the following as of special interest for Austria:
"All the waters, streams, and rivers in Scotland which are of importance to the fisheries have been accurately described by special commissioners, and their limits toward the sea have been defined; as a
general rule, they have been divided into an upper and a lower portion
by a boundary-line. These commissioners have fixed the annual as
well as the weekly period of protection for each sheet of water or·stream,
when salmon-fishing is either entirely prohibited or only permitted with
hook-and-line, and their decisions have been published in an appendix
to the law. The different contrivances to be used in nets, salmon-traps,
&c., in order to keep the seasons of protection, the size of the meshes,
and certain precautions in using the nets, are separately prescribed
for each body of water.
"If two owners of salmon-fisheries in a continuous district-no matter
whether the waters at the time contain salmon or not-apply to the
county sheriff to have a district-board appointerl, such application must
be granted. The clerk of the sheriff has to draw up a list of the upper
and lower fishery owners, and call° separate meetings of both, for
electing a district-board. The district-,board appoints an officer, whose
duty it is to keep the list of owners constantly revised. If names have
been left out of this list, or have been entered in a faulty manner, a
compla.intmay be made to the district-board; and if its decision is unfayorable, the matter can be referred to the sheriff, whose decision is final,
except in case~ of hereditary rights.
'' The district-board, at its meetings, decides all questions pertaining to
:fisheides by an absolute majority. The minutes of the meetings of the
board, signed by the chairman, are considered evidence in a court of
law.
"The district-board may, by a resolution to that effect, petition the
ministry to make the following regulations:
"1. Shange of the anuual season of protection in the district,
fixed by the commissioners; which season, however, is · never to be less
than one hundred and sixty-eight da_ys. (It generally embraces tlrn
period from the 27th August till the 10th February, and for line-fishing from November 1 till February 10.)
'' 2. Change of the weekly season of protection in the district or in
portions of it; such season to be no less than thirty-six hours per week.
(From 6 p. m. 0n Saturday till 6 a. m. on Mqnday.)
"3. Change of the rules applying to the yearly or weekly season of
protection.
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"4. Cha11ge of the rules concerning 'cruives,'* and the dams and
weirs belonging thereto, within the district limits.
"5. Changes regarding the establishment of mill-dams, aqueduct~,
and water-wheels, the placing of heks or gratings, tile closing of' sluices
wherever they open into or from aqueducts within tbe limits of the district; proYided that by such changes the supply of water to which persons
are eutitled who have the right to use an existing salmon-dam as a
weir is not diminished.
"Tile votPs of the district-board deciding such changes must he published in ome paper of the district be.fore they can be officially presented
to the minister. The minister may collect information on the subject;
aud if the proposed change is not in opposition to any rights belongiug
to persons by royal grant, privileges, or immemorial possession, the
minister shall consent to the change and publish it in the Edinburgh
Gazette.
"Until some change shall have been made, the regulations settled for
each district by the act of 1868 remain in force.
'· The district-board is empowered to buy, from the proprietors, dams,
weir , cruives, and other stationary contrivances, whose removal tbey
con icler necessary for the welfare of the :fisheries; heirs of entailed
e:::;tate:s are likewise entitled to conclude such transactions with the district-board, even without the consent of their guardians.
"The district-board is also nnpowered to remove every natural
hinderance in the bed of a river whicll might impede the passage of fish;
to make fi h-pas e nea'I' the water-falls; to take all the measures and
meet all the expen es which iu their opinion appear necessary for the
prot ction or improvement of the fisheries in the district, as well as for
stocking the waters with ti ·h.
'' The above-mentioned right of buying weirs, &c., ean only be applied
if tbe r ~ olutiou of the district-board relating thereto has the sanction
of th owner of four-fifths of the total value of the district :fisheries.
'' The member of the district-board shall not receive any salary or
f e.
"The board i empowered, with the congeut of the minister, to contract loan, for carrying into effect the above regulations; such loan not
to b made for a,ny period exceeding two years.
•
" fin , not to exceed $25, is to be impo eel on any person who fi he
during th y arly or we kly isea on of protection, or as ist in fi bin O',
or Yi lat a law r lating to the ea on of protection, or uses net with
too uarr w m h , or eatche almou a they leap over a water-fall or
om
h r impedim nt, or k l> them back after the leap. or pr \ nt
alm n from going through fl b-pa e , or catch them in such pa
,
r hrow ,•awd u t, chaff, or corn bu k , into fl bing water , or cau e it
t b hro, u into it.
almon caught or killed contrary to
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law, a further fine, not to exceed $10, is to be imposed; and the fish are
to be confiscated.
"A fine of $25 is to be imposed on any persoo. who :fishes with a light
or fire, a spear, lance: harpoon, or ~imilar implement, with a cross-line
or a drag-net, or who is found in possession of ~ny of the above-mentio~ed
implements under circumstances which convince the court before whwh
he has been brought that be jntended to catch salmon; bis implements
and the fish founu in his possession are to be confiscated.
,
''A fine, not to exceed $10, is imposed on any person who uses fishspawn for fishing, who buys, sells, exhibits for sale, or bas in his possession, with a view to selling it, any salmon-spawn. 'l'his does not
apply to spawn used in artificial fish-culture or for scientific purposes . .· "A fine, not to exceed $25, js imposed on any pPrson who catches,
has in his possession, or sells a smolt, (y,oung salmon;) who places
contrivances in the water which delay the salmon on their journey;
who intentionally damages salmon; who disturbs fish-spawn, spawning
places, or shallow places where there might be salmon-spawn; or who
prevents salmon from going to the sp~wning places.
"The district-board is empowered to use all suitable means for preventing the entrance of salmon into narrow streams or into spawning
places where the eggs might be exposed to destruction; provided that
industrial or agricultural establishments, and especially drainage, or any
water-rights, shall not be i,njured thereby.
"A fine, not to exceed $25 for every fish, is imposed on any person
who catches spawning salmou, or who buys, sells, or has such in his
possession.
"Salmon which are intended for exportation must be registered by
special officers of customs, in order that the law providing sem~ons of
protection may not be Yiolated. Persons who violate this rule, including
those who ship the fish, are punished with a fine, not to exceed $10, for
every salmon. Custom-house officers have the unlimited right of searching after salmon.
"The owner or lessee of a :fishery must rcnmve all fishing-vessels,
oars, nets, and other apparatus used in salmon-fishing from the waters,
from the landing-places and the portions of ground near to them wit,hin
thirty-six hours after the commencement of the annual season of protection, and secure them in such a manner as to prevent their use during .
this season. Exceptions are made only for boats and oars used in line-·
fishing. At the same time, all helcs of the cruives must be removed, as
well as an planks and contrivances which might binder the free passage
of the fish throug}1 the cruives. Persons who violl:ljte these rules have
their boats, nets, &c., confiscated, and are punished with a fine, not to
exceed $50, for every day after the time mentioned.
"Ferry-boats must be marked with the name of the owner, and must,
when not useu, be kept under lock and key.
'' The by-Jaws for the separate waters contain suitable regulations for
41 F
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observing the weekly season of protection, for usiag poles, weirs, polenets, fly-nets, and sack-riets. Persons Yiolating any of these regulation
are punislled with a general fine, not to exceed $50 for every net u eel,
and a special fine, not to exceed $10 for eve,ry salmon caught, <luring
the weekly season of protection.
"Every constable, overseer, or officer of the district-board, as well as
every police-officer, bas the right to examine every boat, net, aU(l other
fishing-apparatus in the water, or to have them brought on shore, aud to
confiscate any salmon which have been caught contrary to law or which
are found in the posRession of non-privileged persons. For the right to
:fi._ b in waters beyond the district, a written order from the sheriff or
justice of the peace is required, which must bB issued on the oath of some
polite-officer of the district that the person desiring such order is not in
any wny a suspicious pers01:;i.
"Any person can, even without a special order, take up any Yiolator of
tlrn above regulations, anu take him before a sheriff or justice of the
peace or any other magistrate, or have him taken there by a constable.
He is th en to he heard immediately, and according to the circn,mstances
of the case, or, in default of bail, be kept in coufinement till the next
meetiug of tlrn court.
'~Au violators of the ordinance can be prosecuted before any sheriff,
or before two or more ju<lges who have the jurisdiction in tbe place
wb re the law was violated, even if the clerk of the district court or any
otber person possessing the right should interfere; and the fines mentioned iu the act can be imposed by such courts. Tbe act prescribes a
special ummary procedure for such cases.
"ConYiction in any case of violating the aforesniu act also involves
the lo of all boats, nets, lines, hooks, spears, lances, or other implement n ·cd, a well as of all the salmon foun<l iu the possession of the
tran g-r '~sor. The objects which have been confiscated arc either to be
<le tro_yecl or handed to the district-board or to any person who acts as
plaintiff in tlie case.
"If a per ·on is convicted of two violations of the law at one and tlJe
am ti111e, the fine mu ·t not be less thau one-half of the highest amount
for acll Yiolation ; nnd, if convicted a third time, not below tlie llighe t
amouu fix ll l>.r law.
o ju ·ti ·e of the peace should be considered incompetent becau ·e
he i.· a rncm her of a di ·trict-l>oard.
-o judge, however, ball pre ide in
of Yiolation of law committed in his own waters.
' If a law lia.· b en Yiolated on ome water forming the boundary-line
b tw n two ·otrnti , tlle ca e may be prosecuted in eith r county.
If 11 . law Lia ' l>e 11 violat d on the sea-coa tor on the ea beyoud the
juri ·di ·tiou of a .·!Jeriff or ju:tice of the peace, it i to be con ·iu red a
if ·orumi t ·<l \ ithiu th limit ' of Orne couuty bor<leriug OU the coa t.
11 Iim.•. impo:ed by thi act, and co t , can b as e <l on a comm u ·o 11plaiut or IJcfore tue d ,IJtor 'court. The-clerk of tlie di ·trict1
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board is eutitled to receive an such moneys. The district-bonrd may
use all money coming from such sources iu meeting the expenses of
carrying out the regulations of ,this act."
23.-FISHING-PRIVILEGES .AND FISHING-LAWS IN AUSTRIA.

A revfow of the :fishing-prfrileges granted in ol<len times in the several provinces of Austria,and of the old fishing-laws, possesses not merely
a great, historic interest, but is likewise useful, because a portion of
these, even some very old ones, have not been changed in the course
of time, and because all of them frequently throw much light on the
v,.a,rious demands which even a modern law must take into account.
Many of the older laws, though their form be antiquated, therefore
in many respects form the best guides for the framers of new ones.
The question wliich of the older laws are still in force is a very difficult one, and the following review, which divides them into old and still
existing :fishing-laws does not claim to be complete nor to he entirely
free from errors.
Old jishing-laws.-A. large portion of legislation, especially 'ttith regard to economical matters, and therefore also to the fisheries, was
formerly in the hauds of lower autonomous bodies: such as villages,
towns, and corporations, and of smaller landed proprietors.
We therefore find numerous fishing-regulations from the oldest times
in the legal documents containing the privileges of villages and landed
proprietors. These ordinances partly de.fine the limits of the fisheries,
and partly prescribe the manner in which they are to be carried on.
The older documents frequently consider the catching of fish as a privilege belonging to the community or to the landed proprietors; but from
the fifteenth century the right had fallen almost entirely into the hands
of the government.
To mention a few examples: the Lower Austrian Law-Bowr of Mollersdorf, in the archbishopric of Vienna, gives the right to fish in the water
called the Miill to the community of Mollersdorf. The king's bailiff and
tbe uailiff of the convent-chapter are allowed to. g~ to the water on
Fridays and catch a "dish of :fl sh." Strangers are not ailowed to catch
~~h or crawfish, either with '·tools" or with their hands. (Kaltenbii,ck,
Osterreichische Rechtsbiicher, I, 482.). In Oberwaltersdorf, the community
likewise possess a fishing grounds; the fisherman is appointed by the
community, but is not allowed to sell fish to any one, unless he bas
ca1Ied them three times on the bridge. Every person who sits "at his
own fire-place" may fish in the stream with book and line, (I, 35.) · Similar regulations are given in the Lebarn Law-Book, (II, 114.)
According to the old Law-Book of Neunkircben, the citizens of the
town ~ave the right to fish; servants who fish when not in the company
of their master are punished. A later appendix to this law-book lik ewise indicates the transfer of the fishing-privileges in the following
words: "When the market was changed, the fisheries were likewise
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changed, o that henceforth neither citizen nor servant is allowed to
fi'l.1.' (I, 488.)
Iu l\liu kendorf, every miller is allowed to :fish as far as he can throw
bi "ville" (instrument used for sharpening the millstones) from his millwheel, either up or down the stream, (I, 541 .)
In Moravia, the neighbors of millers' wives are allowetl to fish every
Thursday in the afternoon, and every Friday in the forenoon, and during
the ea on when the ice and water flow from the mountains for three
<lays in succession. (Chlumecky, Jl1.arische Dorfu;eistkiimcr, Archiv fur
·
Kunde osterreichischer Geschichtsquellen, XVII, 70.)
Iu villages or towns where all the ground belongs to a landed proprietor, the fl heries likewise belong to him. The ol<l law-books say, iu
such cases, that to him belong "the :fish in the water," '' the fish in the
stream," "the fish in the pond," "the fish on the sand," &c. In all such
domains, there were, however, free waters in which every one was
allowed to fish.
On lakes and rivers where :fishing is carried on as a trade, the privilege
bolder. form an association, and have as such their own law-books,
their autonomous and judicial power. They make their own regulations,
and in their own court of justice decide all disputes between members
of the a ociation, and punish violations of the law. The }ord of the
manor, or hi repre 'entative, presides at these courts of fishing-association , a well as in village-courts. This applies as well to those free comrn uniti
which elect their own presiding officers as in domains in which
the fl hing grounds belongs to the lord of the manor, while the villagers.
have only certain rights, either hereditary or temporary, which must be
pai<l for iu a certain annual number of :fish or by some work.
On the Gmunden Lake, the :fishery court was held every year on the
day · of the fishing apostles Philip and James, and, later, on St. Peter's
<lay, and the mayor of the village of Ort presided, under the title, '' Lakejnd e." In ·pecial cases, the lord of the manor ma_y call the court
to 0 • tu r on other day, .
r he prelate of Klo terneuburg holds an annnal fisb-c.o urt at that place,
with the master-fl hers of the Danube all(l their sen·ants. Similar
court are held at St. Georgen on the Traisen. (Kalten biick, I, 600; II,
1 7 and 10 .)
Th' la w-hool of Ort, on the fl heries of the Traun and Gmunden Lake ,
iv · '-" 'l'Y •xa t rule regarding nets and other fishing-implement ; on
th ,· a:on ' wb n tbe ·rnriou. kinds of :fish iu these lake· may be caught;
on th minimum 1 ngth below which they must not be caught; of the
right: f th ~in<livi lual fl berm n; tbe:fi h-trade; punishment,; thedutie
whi ·h fi ·h ·rm n w to the lord of the manor, and e._ pecia11y the right
f h , 1att rt b the fir t bidder on all fl h caught, &c.
his law-llo k i., , lik many old documents of the kind, arrang cl'in th
form f <11 ion aud an ·w r . The que 'tion, ar , a, in our modern
d by the pr icling judge to the jurors, or, a they
· mt: flaw, ad<lr
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are here called, '' Scbranne," (Old-German;) and the foreman of the jury,
appointed by the commuuity, gives the answers in the name of the
jnror , and all the assembled citizens of the community or members of
the as ociation. If these answers meet with no objections from the
assembly, they are considered as ''judgments." The fish -court is opened
by the judge with the well-known introductory questions, "Is this the
right hour, day, and time that I should open the :fish-court on the Traun
Lake, as has been done from times of old 1" The foreman Hnswers,
"Your honor, the juuge of the fish-court, since you ask me whet.her this
be the right time that you should hold a fish-court in the county of Ort,
I solemnly affirm that this is the day, hour, aud time that such fishcourt should be held, seeing that this is St. James's Day." In this manner, the _:6,shing-laws, as they have been in force OQ. this lake from ·time
immemorial, are given, with occasional later additious or changes, by
"question and judgment," on every article of the law, on each commandment or probibition. .
From ali these old documents we see that the fishermen's trade in its
connection with agriculture was organized in a practical and liberal
manner, with much of that spirit of self-government which does not
shrink from energetic measures whenever these -are considered necessary and practical.
The oftener attempts are made, on the one hand, especially in the larger
waters, streams, arHl lakes, to enforce the royal prerogatives in the ma,tter
of fishing-privileges, and the more, on the other hand, the ownership of
the :fisheries by the monarch incites his disposition to control · them,
the more <loes this autonomous legislation of the lower classes disappear. From the sixteenth century, we find the :fisheries more and
more regulated by state legislation, by rules and regulations for certain provinces or for cert~in waters, and from time t.o time measures
taken to make them more productive, and to prevent the reckless plundering of the waters by the lower classes.
Some of these government :fishing-regulations date very far back.
Instead of merely enumerating a great mauy of these provisions with
their date, we shall attempt to give a fuller review of some of the laws
enacted by the Upper .Austrian government.
But few traces are found in these regulations of tbe fishing-privileges of ol<len times, when they form~d an integral part of tbe common
rights of each community to field and forest, because these societies.
or, as they are usually called in .Austria, these "neighborhoods,"
which had fields and meadows in common, still retained the right of
fishing in those waters which were the property of the people at large.
In the larger waters, especially in the lakes, the right to fish was in
most cases a special privilege, some of these dating back as far as tbe
time of Charlemagne. In granting such favors, a distinction is made
between," large" and "small;; privileges, differing according to the
fisliiug-implements used. Thus, we read, in a document dated 813,
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'' egena una ad piscandwn." (Mon. Boie, 85.) By the term "segena"
is meant a large drag-net, with all the fishing-apparatus belonging .to
it, large and small boats, and implements of every kind; sometime · thi,
word al o implies the fisbing-prfrilege, and occasionally the <l.istrict
where such privilege may be exercised.
Be ides the segenre, or great :fisllers, there were small "carriers," or
small fishers, who again were subdivided into " Garnlers," (literally
"netter ,") who were allowed to use bow-nets, and "Schniirer,'' (literally
"liner ,") who were only allowed to use hooks and lines.
The oluest fishing-law of Upper A.ustria is that established by the
Emperor Maximilian I, March 7, 1499, which is preserved in the archfres
at Linz. In this law, the emperor charges his vice-regent in the country
above the Enns~'George von Loserstein, to regulate the :fisheries in the
river Traun from the Falls to the Danube.
Tllis law contains a paragraph ordering the ::fishermen only to use
segence, or bow-nets, with meshes of a certain size, and to throw out all
all fi ·h which have not the prescribed length.
The government prescribed the size of the meshes on certain small
stamped pieces of board, which were to serve as models for those blocks
on wllich the fishermen knit their nets. Illustrations of such mo<lel
block are frequently met witll in old fishing-laws, and also pictures of
fi ·h of the exact size below which they must not be caught. Such picture were frequently hung up in town and city halls, and may yet be
een there, as in the city-ball of Zurich.
A very similar fishing-law was proclaimed February 1, 1537, by the
Emperor Ferdinand I. This law enumerates those ::fishing-implemeuts
wbich are entirely prohibite<l, such as double drag-nets,'the outer one
bavin°· maller me bes than the inner one. It also prohibits the catching of fl h during the spawning season. Specially appointe~ ::fisll-master' al'e to ,xamine the fish-tanks frequently.
A. third fl bing-law for Upper A.ustria was enacted by the Emperor
faximilian II, December 31, 1573, which is kept in the register's office for
Upp r Au tria. This law for tlle greater part is a repetition of former
law , and contains certain limitations for protecting navigation on tl.10
riY •r raun.
olll1 laint having been raised by the provincial assembly against tbe
form r fl 'bing-law , a new one was proclaimed by the Emperor Rudolf U,
Juu · , 13 , wllicll ha not been di place<l by any later co<l(', but wllich
ha, pra ·ti ally e rywbere fallen into disuse. It is coutaine<1 in the
'odeJJ Austl'iacus, I, p. 354, and r late chiefly" to tile water , river , au<l
' r •aw · utainiug tlle greate t wealth of fish, viz, tl.10 Danube, Traun,
Yijkla,
1·, lm, I rem , Enn , anu Ileier. 1'
1 or tll lak , e p cially for the l\fond, .A.ttcr, Wolfgaoger, Ilall fadt r,
au l rmuu r Lak , tlPre w re pecial law , which the mp ror in
f rm •r tim' ha 1, o a gl'eat xtent, examined aud amen<led tlirough his
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In th~ gen .ral fislJing-law, tbe size of the meshes in all nets is exactly
prescribed by a model block, of whicb au illustration is given in the text.
Such a block is to be kept · in every town and in every market. The
exact size of the openings in box-nets is likewise given. They must not
l>e placed in such a manner as to disturb navigation in the rivers.
~o fisherman is allowed to interfere with the fisheries of another.
. Fishing in the Traun at night-time is entirely prohibited. The drag-nets
forbidden by former fishing-laws are now permitted, but only for smaller
fish, and during the 'period from St. Martin's Day (November 11) till
Shrove Tuesday.
•
The owners or lessees of hereditary fisheries must observe the same
rult>s.
Millers, owners of founderies, and other manufacturers shall abstain
from all .fishing in the waters flowing past their ootablishments, because
thereby the finer kiuds of fish might be exterminated, even if some of
them should possess the privilege to fish as far as they can throw a hammer or pick. The,v are forbidden to fish with bow-nets, and even with
book and line, unless tbey have received a special permit. When, in
cases of necessity, the,y wish to turn off the n~ill-streams, they must an•
nounce tl.Jeir intention to the privilege-bolder three days beforehand,
fo order that the stock of fish be uot destroyed. The privilege-holclers
are obliged to permit tllis four times a year. In the common or free fish- ,
i ng-waters, no person is allowed to fish, unless he possesses fields aud
rn eado"'°s in common with bis neighbors.
The neighbors are only allowed to fish two days in every week, viz,
Thursdays and Fridays, with smaJl nets with the meshes made of the size
of the model block. Fishing at night and the taking of crawfish in the
fr<~e streams are entirely prohibited. Those living near the waters who
fiud any one violating this rule are empowered to take all his fishingtackle and fish, and it is provided that the government shall punish '
the transgressor.
Any person who Rtuns the fish with prepared pellets so as to enable
him to catch them with bis Laud shall undergo a severe corporal punishment.
No one is allowed to dig pits or to make marshes alongside of a fishingwater, for the purpose of fishing. Wherever there are such pits or
marshes, they sha11 not be shut up when the water rises and fills them,
so as to prevent fish which a higher water has brought into them from
returning.
Fi ·h remaining in uninclosed pits or marshes may be caught by the
proprietor thereof, who -is, however, obliged to throw all the young ones
into the water. The rotting of hemp and flax in ponds, streams, and
fi bing-waters is strictly prohibited, and the government shall see to
it that special pits and pools for rotting flax and hemp are prepared at
a suitable ,.listance from these waters. As the fish at times go from
the Traun, the Enns, and other waters, into the Danube, a11d back again
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to tho e rirnrs, and are frequeut]y prevented from leaving arnl entering
by th fish rmen of the Danube, iL is decreed that henceforth neither th~
Danube fi hers nor any other fishermen shall close tbe streams flowing
into tbat river with stationary nets or any other contrivances.
Fi hermen shall be allowed to catch injurious birds in traps all the year
round, but shall not iujure swans and herons. Royal and other :fi llermen
shall not catch, confine, or sell any fish of the genus Thymallits, any pike,
carp, or Salnw hucho, in private, free, and other wat~rs, unless their Jength
from head to tail is exact]y the same as that gi"rnn on the model board
a rep~esented at the end of the fishing-law. ·u smaHer fish get into the
net , whicll cannot always be prevented, they are immediately to be
thrown back into tl.ie water. In ord~r to carry out this provision of tbe
law, the authorities, the fish-masters, the market-overseers, shall examine the fish as well in the open markets as in the fishing-huts, fishtan ks, and fish-boxes, and shall punish any persons violating this law.
During one month after St. Simon's Day, (18th February,) no fish except almon shall be confined, caught, or sold, and no fish of the genus
Thyrnallus for two weeks before and two weeks after St. George's Day,
(13th April.) The seasons of protection for other fish, as given in older
law·, ' ball be abolished, because there a-re a number of objections to
such an arrangement, an<l. because it can never do full justice to all the
different kind of fish.
Th reckle :fi hiug for the Thymallus v-ulgaris, by which the Traun,
one of our fine t waters, bas almost been depopulated, is for the time
being ntir ly forbidden,·till the number of this fish bas again increasr.<l
in that riv r. An exception is made for the imperial table only, which
may be provided with young fish caught before St. Cathariue':::i Da,y,
(30th pril.)
During th ea 'On when :fishing is prohibited, the authoritirs. lord
of th manor, &c., cannot demand the professional services of Lhe fislierm n.
In the oth r fore t treams not mentioned in the law, the lords of the
manor, and tho e of their Rubjects who own fl 'heries or fisbing-privil g ·, hall e that the laws are observed; and wherever everal peron
wn a ti bing ground in common, they may make an agreem ent
among th m elve not to catch fl h out of ea on, nor to catch any
which baY not th' pre cribed length, nor to sell or send to market any
u b fl b.
Tb
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pound, and a young fish of the genus Thymallus at 1 kreuzer 2 pfennige,
(nearly 2 cents,) &c.
.
With fish imported from Bohemia or Bavaria, tbe regulations regarding size have uotbing to do. The ordinances; regarding the prope~ carrying-out of all the provisions of the fishing-law by specially appornted
fish-masters are very strict.
For the lakes, tllere were special fish-laws. Such a law was passed in
1544 for the Mond Lake in Upper Austria.
When, in 1858, the district-officers of Upper Austria were asked to
·report on the :fishing-privileges in their respective sections, the officer
fa whose district the Mond Lake is located reported that the law of 1544
was still in force on this lake so far as police-regulations were concerned ;
that, as a general rule, these ordinances were well observed, and were
in many respects more practical than the draught of the new law which
had been sent to him.
The jurisdiction over the Mond Lake belongs partly to the archhisbop
of Salzburg aud pnrtly to the abb~t of the Mond Lake co'nvent. Of
the :fines, one-third belongs to the archbishop .and two--thirds to tbe
abbot, exactly in tlrn 8ame manner as the division of fines prescribed in
the law-books of Charlemagne, is made between the country law-courts
and the lords of the manor. In the country-sessions, the fishery-courts
are held every year, and the mutual rights and duties of the lords and
other proprietors are defined.
Quarrels and abuses were the causes which, in 1544, led to the fisheries
being regulated anew by a treaty between Archbishop Ernst of Salzburg
and Sigmund, abbot of the Mond Lake convent.
The owners of the buildings called segena houses, do not pm,sess the
right to fish in the lake as a free property, nor after the manner of a
lease, but as a hereditary privilege, and llave in exchauge to render
service to the lords of the ma.nor.
·
To the arcllbishop, and to his hereditary lessees, there belong 5½ :fisheries; to the abbot of the l\iond Lake convent, 10 fisheries; aud to tbe
Lord of Thury, 1. The abbot posse:-::ses, besides the 10 :fisheries mentioned, which it seems were all rented on hereditary leases, two large
:fisheries, which supply tlle convent with fish, called the dipper' and tlie
long segena.
·
The length of each of these segenm (seines) is accurate1y described.
The dipper may be 360 feet long, and tlie "long segena" 276 feet. With
the d-ipper, fishing was permitted during Lent, from the fourth Sunday
thereof till Easter; at other times, only when the reigning prince comes
to the Mond Lake. Fishing with the long segena was permitted twice a
week, from Saint George's till Saint Michael's Day, (29th Sep.tember.)
Every hereditary lessee bas one broad segena 168 to 180 feet long, aml a
narrow segena 120 to 138 feet long. The size of tlrn meshes in each
segena is fixed very accurately according to the measure given in th e
:fishery-law. .l?esides drag-nets and bow-nets, statiouar,y nets are per-
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mitted for catching Abrarnis brama., Coregon'us Wartmanni, 8almo salvelinus, and pike; their number and size is accurately given; angles are
prohibited a well as sevf-lral other fishing-implements, because the lake
had thereby ueen almost depopulated; the places where eaeh fisherman
may operate, aud the fishing seasons are very accurately defined.
By a special regulation, the peasants near the Mond Lake are forbidden to dig porn.ls and stock them with fish, because they are in the habit
of taking the food-fish which they require for their ponds from the lake.
The peasants had at that time dug. a great number of such ponds. The
hereditary lessees of fisheries, however, were permitted to have ponds
for fiuer :fish, especinlly for pike.
The length below which pike, Abrarnis brarna, Coregonits Wartm,anni,
aud Salrno salvelinus, mm;t not be caught, is exactly prescribed; the law
cont::iius drawings of these fish in their natural size and of the meshes 9f
nets. If smaller fish get into the nets, they shall, without injuring them,
be put back into the lake.
The uumber of fishing-boats, the manner in which they are to be used,
and the rules regarding the sale of fish are exactly prescribed. The
gov-ernm nt ha the first bid, as mercbantR must first offer their fish
for sale to the lords of tbe manor. Even those sent to the court of
tb archbi ·hop of Salzburg are to be supplied by the fish-merchants
iu accordance with rules set down b,y the arclli-episcopal fish-master.
Tlle archbishop and the abbot each appoints an overseer of fisheries
from the niAmber of his officers. These overseers are to punish all
Yiolation of the law, and shall, once or twice a. year, examine all :fishingimplernents and remedy all defects. The fishing-law, like all similar
law~, is to b read and revised at the annual fishery-courts.
A law on the catching of fish and crawfisb, made for the fishermen
and fisll-m rcuants of tbe city of Vienna in 1557 by the Emperor Ferdin:rn<l, r gulat tlle trade in Vienna and shows the gre~t wealth of the
indu try at tlrn time; numerous places in the city being assigned to
tll ii llerm n for , elling their tock.
The present jishing-law.-In 1864, reports on the :fishing-pri-vileges and
fl binrr-1aw of tbe e,,.eral provinces of Austria were prepared by the
mini ' t 'r of the interior. These reports and other more recent inYestirration lrnve bown that there i the greatest variety of pridleges
and law in the diffel'ent provinces. The right to fish, especial ly in
publi c wat<1r and lake , sometime is claimed by the state as a royal
om tim by communities, conYents, former lords of the
manor or oth r private individual , in the shape of a pridlege or a free
p o::<.> ·si n, it11 •r l'or r without payment., or is exerci 'ed without auy
privil g or titl vhat v r. 1 ishi11g iu priYate waters is sometime carwn r of the water. or of tuc ~hores, 001etim<> hy
ri ·d on hy th
thir 1 1, r:011: a ' an incl p uclc11t rirrbt on oil not their own, mo tly by
form •r l rd · f 11 manor and th •r p1frate individuals, by convent
all of th ' ba ·ing their rig-lit· on widely different
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As the middle of running waters is usually considered the bounrlaryliue between villages and townships, judicial and rnauorial districts, as
well as between private properties, and as fishing-privileges usually
beloug to one of the aboYe mentioned divisions, it is easily explained
why numerous grants of this kind in all provinces only extend to the
middle of a stream, while other parties have the right to fish in the
o,ther half.
In some provinces there are so-called alternate fisheries, in which the
right to fish successively passes from one person to another at certain
stated periods, usually one year.
Many :fishing-privileges of different kinds are connected with mills
and other water-works; such grants being mostly lirn_ited to mill-darns
or to running water as far as a hammer can be thrown l)Oth up and
down the stream, a custom evidently a remnant of the Middle Ag<'-S.
Fishing is sometimes an independent right, recorded in the law -books
as a special grant; sometimes a right connected with some other priYileges, or a right which may be sold, and as such entered on the pnl>lic
records. In ~ome parts @f the country, tbe fishing-waters are entirely
free as they were in the Middle Ages; in others, they are the co•rnrnon
property of communities; in the former, any on·e may fish, and in the
latter, all citizens of the community. As the old limitations for such
waters, such as that of fishing on certain days of the week and the use
of prescribed fishing-implements, have been abolishe(l, such waters llave
been recklessly plundered, and have consequently been almost depopulated.
In many lakes €>f Upper Austria, the fishing-privi!eges are very
ancient, and entered on the oldest document~, which prove how carefully
such rights were maintained in the olden times. In later times, however, we hear of complaints that these rights were no longer properly
respected; that irregularities began to occur; and •that at present the
actual possession no longer tallies with the long neglected books ; and
that there is a universal desire to have order restored.
The question whether courts of law or the executive officers ha·rn to
decide on fi slling-privileges has. for a long time, been in practice answered
in different ways. The ministry of the interior and the ministry of
agriculture, to which all matters pertaining to the :fislleries have been
referred, have repeatedly decided that, in accordance with existing laws,
the ultim ate decision regarding the title to, and the possession of, waters,
and tlrn legal an<l actual possession of right~ to fish in waters not one's
own, wherever such matters do not come within the jurisdiction of the
autllorities appointed for regulating the buying-off of privileges, should
rest with the courts.
---The regulations regarding fishing are, in the older laws, usually coni.bin ed with those regarding fishing-privileges. Most of th ese laws only
relate to oue province, and frequently only to one lake or stream.
SeYeral river police-regulations also. contain paragrapl1S on _fishing;
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tbu,, in Lower Austria, those for the lower part of the river :Marrh,
<late(l fay 7, 1825, Z.* 2739; those for the Danube of March 30, 182 ,
z. 1019 , § 23, (both in the Lower Austrian collection of laws No. 29 an<l
To. 62.) Tbe Styrian river police-regulations of October 9, 1826, section
IV, contain such paragraphs for the rivers Mur, Dran, SaYe, aml Sann,
a.· well a special paragraphs regarding the other rivers and streams.
(Provinciale Gesetz-samm,lung 1826, vol. 8, page 228.)
.A.mong the speeial laws which relate to the :fishing-privileges, and to
ome extent also to the :fisheries, the following deserve especial mention.
The ordinance of the Empress Maria Theresa of March 21, 1: 71, is
almo t uuiYersa11y recognized as a binding law, though rarely carried
out in practice, (Gesetz-sammlung Kaiser Jose/ II., vol. 8, page 506.)
Refi rring to the ordinances of June 3, 1583, June 25, 1720, and June
12, 1728, this ordinance decides that no person is allowed. to fish except
owners of the waters, and those who, llaving learned the fishing-trade,
have rented a privilege; fish of all those kin<ls which reach a heavier
weigllt than one pounct, such as pike, carp, &c., mu::;t not be caught if
the.y wei 0 ·11 le s; au•d those which do not reach a heavier weight, such as
the perch, teuch, &c., if they weigh less than one-fourth of a pound. The
catching of ~-oung fish with narrow mesbe<l nets of any kind is conid red injuriou to tlie fisheries; very narrow meshes are forbidden;
their widtll shall not ue less than one square inch; only exceptionally
are nrnller rue lies allowed for catching very small fry to be used as
fi b-food. The use of lrnok and line is only prohibited iu sliallow watt>r.
F r fi bing nnder the ice, a special permit is required. Forbiu.<len fh,hiug-ta ·kle will ue confi cated, and all persons violating the ·e regulations
will be puui, hed in uch a manner as the judge considers proper.
Tl.le royal or<linance of July 18, 1819, Z. 21520, (lloliti:,;clte Gesetzammlung, 1810, vol. 47,) arnl of July 23, 1829, z. 9827, prohil>itthe u 'e of
cocculu in<licus and of nux vornica in :fishing, an<l are in force in all the
proviu
of Au tria.
1
or Lower Aitstria, a tractatus de jur-ibus incorporalibus was promul
g, t d in 1G70. It is containeu in the Codex Austriacus, I, p. 5DD, and
partly al ·o appli to other provinces, especially to Upper Austria. Iu
1 t t 11th
ction it treat of tbe fi hnies. Unlawful fishing is probibi t ,d l>y eYeral onlinance , uch as those of iay 0, 1700, an<l Ia,r 30,
1 2 .
Tu inqnil'i with r 0 ·ard to the tati~tics of Lower .Austria, made hy
th' a<rricultura l di tric o i ti , have bown that in most p,1rt. of this
provin
th Jr "ll arrangonent of the fl bing-privilege t1Jro1t the
<rr<•at' ·t imp dim u t in the way of all prorrress.
In om part.· of' the prodnce, the domain. rent their fi 1inrr-priYi1e,..,. · in :cy •ral : mall portion., in rd r
k ('}) them el\:eR in po. S(',',' iOll
for th ti: 1 , lwin g- ; for th cli"d.'ion of privil<.•geR ancl <li.'pUt('~ ,·:ith the

to

• Z., abhr<•viation for · Zill' •r,

la,

I.,

ok.-Trcrnislator.

mcauin•r tigure, u.· nally rd •1-ri;g to tlrn pa;;• ol th
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le 'see <lo not allow regular :fisheries to be carried on. As an example,
we mention tho e in the river Ybbs.
In tbis river which once possessed a great wealth of fish, the right to
' belongs to the domain of Waidhofen, which rents it.
catch on one bank
to numerous small lessees, while on the other bank it belongs to several
peasants. All this does more harm to the :fisheries than the floating of
lumber in long rafts, recently introduced in the Ybbs, which, in some
places, turn up the ground, and which, in the upper po~tions of the river,
are moved by a rapid stream of water, which bas been dammed up and
suddenly let loose.
On account of the greater economical valuo of the lumber-trade, these
evils have to be borne; if the fishing-privileges, however, were better
regulated, the protected portions of the Ybbs an<l its tributaries might
still contain a reasonable number of fisb.
Salzburg is an example of a most fully-developed royal fishing-pre. rogative. Even here the privHeges were in olden times cons~dered
as being an essential portion of ]anded possessions, and were in the
oldest deeds of transfer of real estate given over to the new proprietor,
with a.U other water-rights as part and parcel of the property, as is \
shown by the .usual form of such documents: " 1ina cum campis, silvis,
acquis acquarumquie decursibus." · In the lakes, however, there existed,
even in the oldest times, special fishing-privileges, so-ca1led segenm, as
in other provinces.
As in Salzburg tbe game and forest prerogatives of the archbishops
hR,e been established since the fifteenth and sixteenth centuries, the
fisheries were in nearly all places included in these prerogatives and
declared as such in the law-books, particularly in tlle archiepiscopal fishing-law.
The Salzburg fisheries were therefore organize<l in the following manner. Ther:e were:
1. Archiepiscopal lakes, or kitchen-lakes, in which no one was allowed
to fish except the specially appointed court-fishers, who had to · sell
their stock, for a certain stipulated price, to the archiepiscopal kitchen.
Tllese were the Fuschel, Hinter, Tappenkar, and the Little Ael Lakes,
likewise the Abbot Lake in Bavaria.
2. Lakes with hereditary leases, the Zeller, Matt, Waller, and Aber
Lakes, and the W a ginger Lake in Bavaria. In some of these the leases
were given by the arnhbisbop, some by the cathedral chapter, by other
chapters, domains, &c.
On the Atter, Mond, Irr, and Ze11er Lakes, in the neighboring province of Upper Austria, the archbishop likewise possessed some fi.shingprfrileges.
3. The fisheries in the streams and rivers of Salzach were either under
the protec~ion of the archbishop, and given to specially appoit.ited fishermen in exchange for a certain amount of fish and money, which helped
to suppy the court-kitchen, or they were rented out annually for acer-
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tain amonut of fish and money. Tbe officerR of the go,ernmcnt ancl
clergymen received a stipulated supply of fish yearly.
The following list shows the number caugbt, of which an account was
taken in 1804, at the Salzburg fishery-office; these being part1y used
in the court-kitchen and partly sold or given away.
Pounds avoirdnpois.

I

Saibling, (Salmo salvelinus) . . - . . .. . . • • . . . . . . . .. . . . . . . . . . .
5, 106¼
Rutte, (Lota vulgaris) ...................... , . . . . . . . . . . . . . . .
240g
Fore1le, ( :Truttafdrio) . • . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . 3, 909~
A ch, ( '1.'hymallus vulgaris) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 12:">1
Lake-trout, (Trutta lacustris) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
486¼
Hucho, (Salmo hiteho).............. . ....... . . . . . . . . . . . . . .
310
Perch, (Perea jf.itviatUis)............ . . . . . . . . . . . . . . . . . . . . . . .
91\
Waller, (Silurus glanis) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . .
197~
Hecht, (Esox lucius) . . . ....•............................. 4,885
Carp, ( Cyprinus ca,rpio aud ?-Jar) . . . . . . . . . . . . . ........ , . . . . . 2, 038-t
Renke, (Cor,igonusWartmanni,) (fresh) ....................... 5,850
Renke, (Core,qonus Wartmanni,) (salte<l) ...................... ~, 465
Schleihe, ( Tinca vulgari8) ......•....... . ... ~ ....... , . . . . . . .
431-r9-6
Weissfi ch, (Alburnus liteidus)..............................
40
Schratzer, (Acerina Schraitzer) .. _. _. _.... . . . . . . . . . . . . . . . . . .
70g
Brach sen, (Abram is brama) .. ............................. .
lte, (Squaliits cephalus) .... ..............•....... , . . . . . . . . .
198¼
Grnn<.lel, ( Gobio fl'lt'l,iatilis). . . ........ : ................... .
Koppen, ( Cottus Gobio) ..... _..... . . . . . . . . . .. . . . . . . . . . . . . . .
218f
Pfrille, (Phoxinus lcevis) . . _.•..................... _. _... _...
62½
Tabl crawfi h ..................................•.. ___ .. _.16, 452½
Sonp-cra,wfish ... ................ _..........................
65i
From the arch bi ·l10ps, the fishing-prfrileges were transferred to the
crown; aud of late J,·ears they have bren leased to some extent to
private iu<lividuals.
Ex ·eptious are only made with regard to a few srna.11 bodies of water,
wllicll ·onv nt · or cllapters have possessed as special grants from t,ime
imm morial, or which fl hermen have held on hereditary leases, and
hi ·h uow, in cou , quence of the buying-up of all ol<.l privilege or
r,-itu l >- ri crht re ting upon the lands, are held by the fi herman in
fr , p · · ·. ion.
Th arnb bi ·b.op ha<l pre erveu the fi beries as their proper ty tbrongh
mun rou fi ·hiug·-Iaw , a · in th ca,eof tlrn.tof1507, made by rchbi hop
L uharcl r ut clrnch; of 1500, by Wolf Dietrich; of 1767, by 1rr j ·muud vou ' ·hratt nbacb. For the lake , tllere were pecial 1aw8, wlt ich
lla,· u , v r lJ ' 11 officiall r , cin<le<l, but which have gradually fall e n
in t cli ·n · . Th 'alzuurg Ili torical Soci ty has publi :lled 8orn c of
th •m iu it r port ·, rnl .
and ...1, among otber tlw law n la t ·ng t
tu \ Tall >r Lak ' , mad b. th~ Al' ·hbi.·llop Canlirrnl l\1attl1iiu::; Lan° ,
(1:--1 - 1 ;) au tll 1· one of 13G7; the reYi · d Jkhing-code r •lati11g to tlrn
1
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Matt Lake, made by the Archbishop Marcus Sitticus, in 1617; one relating to the Aber Lake, of 1692; and one for the Zeller Lake, of 1641.
· Some provi ions of these laws are also entered on the old statute-books.
The common Jaw of Altentban, a district of Salzburg, dated 1625, prohibits the building of weirs in waters without special permission,
"since the streams belong to the authorities, and because the fish would
be much disturbed thereby." (Salzburgische Taidinge, hera.usgegefen von
der Akademie der Wissenschaften, p. 24.)
A more recent law is the one passed by the Salzburg provincial government Irebruary 13, 1856, Z. 13666, which forbids fishing in the
so-caUed "beaver-darns," marshy ponds much frequented by the beavers
on account of the many wi1lows. The same law allows fishing at night
only after previous announcement to the forest-officers, and obliges
fishermen to submit to the examination of their fish, baskets, boxes, or
tanks by the officers, whenever these think it necessary.
The injudicious manner in which the Salzburg government till quite
recently cut up its fishing-waterR by either selling or renting them on
short time in very small divisions-the lakes in very insignificant little
patches, and the running waters frequently by shores-caused a petition to be addressed to the Salzburg assembly, asking that these small
subdivisions be discontinued.
In Styria, great attention was in olden times given to the :fisheries and
the fishing-laws. A court fish-master was appointed, having his residence at Graz, and an inspector for Upper Styria to watch over the
several privileges, especially the royal prerogatives, both possessing the
most unlimited judicial and police powers. Since 1790, when a regular
police was introduced, "the authority of these two mentioned officers
began to be ignored," as we learn from a report. The court fish-master
gradually became a privileged fish-merchant.; the office of iu~pector disappeared entirely; and tl.ie numerous fishing-laws, such as those of March
24, 1641, March 9, 1673, February 27, 1676, May 30, 1699, May 24, 1747,
March 21, 1771, fell into disuse, were lost from the archives, and forgotten by the people. In place of a regular system of fisheries, we find
plundering expeditions by foreigners, and the most reckless capture of
fish by privilege-holders and lessees.
A circular of the imperial government for the central provinces of
Austria, dated February 24, 1790, bad to be published to counteract the
wide-spread "erroneous idea of the general freedorp. of fishing and bunting," and urged the holders of privileges to maintain themselves in their
undisturbed po~~,ession, for the reason that they had obtained them
"tititlo oneroso."
At present, we see nothing else in Styria but constant quarrels between privilege-holders and communities, over small domain fisliingpl'ivileges, which partly had their root in the feudal system, and which
form a serious obstacle in tlrn way of progress, as such small w~tters are
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not infrequently leased in smaller subdivisions, and are thoroughly
exhau ted by the lessees.
Owner of land even now consider themselves in most places as privHege<l to fish, and do not allow any fisherman or lessee to come on their
property, even if no damage is d9ne, threatening them and driviug them
away. Everybody fishes, and there is no supervision attempted, as it
could scarcely be carried through. No more complaints are therefore
made a to unlawful fishing; many of the privilege-holders consider
their rights as almost lost, and wish to sell them out.
This, of course, strengthens the erroneous views which the larger portion of tbe population entertain.
Even in those parts where fishing-privileges are still somewhat respected, the organization of tbe industry is not much better. The privilege-holders rent their groun9s in small portions and on short time,
and tbe les ees catch everything that swims in the water.
Here and there we find fishing-privileges belonging to a number of
persons in common; also so-called alternate fishing-privileges, (see
above.) A reporter calls all these, "privileges for plundering and <letroyin<Y."
In Carinthia., provisions are made for the fisheries in the law made by
Charle VI, 1577, § 20, and also by a special resolution of the Carinthian a sembly, passed June 17, 1715, and the privileges of lords and
land d proprietors have been protected. Towns and nrnrket-places
which bave th ir own independent law-courts likewise possess the
fl, bing-privilege.
The la t reports complain very much of the senseless system of plundering, thieving, insufficient protection, and of the antiquated forms
which are in the way of a healthy development of the fisheries. By
the e evil , it is ai<l, the fi.oest fish-waters are depopulated, and thi , as
well a the low price paid for the products, sufficiently explains the
decline of tbe Carinthian fisheries.
At the o-eueral meeting of the Carinthian Agricultural Society, held
January 25, 1 72, a trong and almost universal desire was expres, ed to
have tll .fi -bing-privileges bought off. Although the necessity for such
a m a ur wa fuliy recognized, no resolution was passed.
In Carniola, the tate of affairs is very similar. IIere al o there are
in ome part ' of the country alternate fisbi:Jg-privileges, th fl heries
cban iu owner e~ery year or at longer interval$. No oue donbts that
u 11 pri il rr , re injurious to the fisheries, and both the Caruiola a ' ·
mbl · and tlJ a n-ri ultural ociety have strongly urged their abolition.
By goy rnm nt ordinances of June 27, 1852, Z. 4881, (Lcindesgeset:-blatt, .,. ,. , I. 10,) an<l of Septemb r 18, 1852, Z. 8045, fl bing-permits
b v b n in roduced in Carniola..
L ·tria, o not po e any fre ·h-water fisheries of importance. The
for . t- tr am mo ly dry up during the summer; the r a anal,

'l'IIE FISIIERY I~TERESTS OF AUSTRIA.

6fi7

which is fe<l from the Lake of Ceppich, the lake itself, and the small
rivers Quieto and Risano, are but little suited for fisheries.
Gorz and Grad,isca possess fresh-water .fisheries in the , Isonzo and its
tributaries, and in Wippach. The other streams have a full supply of
water only during continued heavy rains, and the coast streams and
canals are of no importance.
During the sessions of the Ecumenical Council of 1870, trout were for
the first time sent regularly from Gorz to Rome. It is thought that artijicial :fish-culture could be successfully introduced through associations.
At present, there are no :fishing-laws whatever.
Dalmatia is, according to Heckel and Kner, a very interesting country
for ichthyologists, not on account of its wealth of fish, but on account of
its great number of fresh-water species. In this respect, it is the most interesting portion of Austria; for, in its, for the greater part, insignificant
streams, it bas not only many species of fish similar to those of Lombardy and Southern Italy, but likewise a great many which are peculiar
to this province, and which, continuing through Bosnia toward the East,
are related to Syrian fish, and through these again to those of India.
It must, therefore, be regretted, from a purely scientific point of view, .
that pisciculture, like nearly all other branches of culture, is entirely neglected in this province.
Besides numerous smaller streams, which are entirely dry during summer, Dalmatia has several coast rivers and lakes. The former are
particularly rich in fish near their mouths, which actually form arms or
bays of the sea. Especially is this the case with the river Narenta,
which is rich in eels, pike, and other fish. The total absence of any
fishing-laws an<l regulations has prevented fishing in the rivers and
lakes from becoming a source of' income to the population.
Fishing in the rivers is generally free; only in some portions thereof
the privilege to catch trout and eels has been reserved to private individuals, communities, or corporations, such as convents, through socalled "investitures;" legal documents <lating from the times of the Venetian Republic: thus, the Franciscan convent of Vissovaz has the exclusive right to fish in the river Kerka, from the Slap Falls to the Scardona
Falls; and the village of Almissa has the same exclusive right at the
mouth of the river Cettina. In many waters, the :fisheries were rented
.by the govemment, which is still the case at the mouth of the Narenta.
Fresh-water fish are never offered for sale, and there is no market for
them.
In the marshes and waters of the Narenta Valley, there werP, in former
times, extensive eel-fisheries; but these have likewise decreased very
much in value through the unpar<lonable neglect of the last few years.
The government has the right to fish at the mouths of the Norino and
Pranjak, in tlle Jescro Malo and the Cernarizza, in the valley of Cutti,
likewise at the mouth of the Pulinica, in the clist,rict of Logorie. which
right is mostly rented. The total annual revenue was bowev~r only
42 F
.
'
'
.

658

REPORT OF COMMISSIONER OF 1?ISH AND FISHERIES.

about $56. The village of Fort Opus has, through a grant from the
form r republic of Venice, the right to catch eels in tlie lake of Dragace,
and in tlie river Jassenica-Struga. The income from these fi heries
scarcely amounts to $100 per annum.
In Tyrol, there were fishing-laws enacted in 1575, 1753, and 17G8;
sections XVI to XXI 0f the 4th book of the common law of '.ryrol, of
1573, also treat of the fisheries. In many parts of Tyrol, fishing is free;
and in the remaining rivers, streams, and lakes, the :fisheries belong to
private individuals, village-communities, and landed proprietors, but
e pecia1ly to the state. The right to fish has frequently been acquired
by purchase-deeds and other documents, and is in some cases subjected
to taxation.
'
In the district of Bozen, there are several important fishing-grounds,
belonging to no one in particular, and where,
whicll ~re considered
con equcntly, anybody may fislJ.
Tyrol has sernral lakes, rivers, and numerous clear, mountain streams,
which formerly were full of fish, and which in every respect are well
suited for spawning places, places of safety, and waters where the finer
kinds might be successfully raised.
According to a report of the fish-master, ·wolfgang Hochleit.uer, of
the Jcar 1504, whole wagon-loads of fish came annually to Innsbruck
from tlJe Acben Lake alone.
E,·cn to this day, the finer kind of fish are represented, some of,them
in ortll rn Tyrol, in the territory of the Danube, some of them in
Soutbern Tyrol, in tl.e territory of the Etsch, some again in tha lakes,
and. ome tllrouglJOut the whole province; but their number bas decrea eel Y ry much, through reckless plundering, carelessness, and complet wmit of protection, so that in the markets, especially those of
SoutlJ rn Tyrol, only foieign fisb are offered for sale.
In Vorarlberg, a full report on .fishing-privileges has been made at the
ugg tion of Mr. Jo eph rriefenthaler.
mall a i ' tlJi province, it, nevertheless, posses es the greatest
vari ~ty or fi !Jing.privileges. There are waters in which the state poses th~ royal prerogative, and which are rented to private indiYidual ,
wat l' ' b ,lou 0 ·i11g- to domain , waters which belong to the vil1ages on
who ' territory they are found, and waters in which only tho e living
n ar tll llore have the right to fish. Some water are partly in the
l)O
i n of privat per on , po sessing their rights to fl h through
d <l of purcha ; while otb r portions of the same water are ntircly
fre ii hiu in th m l> ing carried on only l>y peasant boy ; and of ome
wat r it · uld not, ven after tile most thorough inve tigation, be
rtaiu l to wh m th y belong.
Of th' , tat fl hino--prh-il ge in the Rhine, small portion were old
prh at iudi iclual. in 1 5 , o that only the followin(Y ection are left
i : fr m tu mouth of h riY r Ill to the Lichten t in boundar
ab u
.fi ton the u trian ide of the river; the Ill from ◄ eldkircll

as
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upward to it ource in the Montafone VaJley; and the Dornbirner-Ach
to it mouth.
The Vorarlberg Agricultural Society justly regrets that the senseless
subdivision of the fi bing-waters into insignificant patches throws almost
insurmountable obi::;tacles in the way of successful fish-culture; and these
small patches of water have recently been still further £ubdivided, thus
lowering the value of the fisheries still more.
In Galicia, several reports have during the last years been rna~e
regarding the :fishing-privileges. These, on the strength of some old
Polish and other laws, in some cases have been defined as rights pertaining to domains; in others, as royal prerogatives, or as rights belonging to the inhabitants of the shores or banks.
By a statute of Casimir the Great, dated 1346, fishing in rivers and
streams in the former kingdom of Poland was declared to be the exclusive right of the inhabitants of towns or vi1Jages located on their banks; _
such right to belong to them as long as these rivers and streams
remain in their original beds.
From this, as well as from a second statute of Casimir, dated 1457,
and from another published by King Sigismund II, dated 1507, we
see tuat even the common laboring people were permitted to :fish.
By the statutes of Casimir Jagello, 1447, and Johann Albert, 1496,
the rivers were distinguished as royal and free, in order to diminish _
abuses; and it was ordered that no weirs or poles should be allowed,
but only nets.
It was claimed in the reports, in favor of the domains, that, in the
kingdom of Poland, by its old constitution, all land lying within the
iurisdiction of a landed proprietor was his absolute property; and that
the lands gfren to the serfs, who themselves were property, only belonged to them as Jong as their master thought proper; and that consequently the fisheries on bis land were likewise ,his absolute property.
It was maintained that, by the charter which King Stephen Bathory
signed at bis election in 1576, the entire usuf'ruct from lands had been
made over to the owners_; neither the king nor bis successors having
any right to <lepdve them of it. When Galicia became an Austrian
province, the privileges of the landed proprietors were not interfered
with. The government ordinance of May 6, 1808, was also thought to
be in favor of the landed proprietors, as it says that the Solty.ssen ,tfree
peasants) <lid not possess the right to grind corn, to cut wood, to sell
beer, wine, and liquor, and to fish, even if these pursuits should be mentioned in the privileges of the Soltyssen, and they should actually be in
the enjo,yment of such rights. It was :finally claimed that the imperial
decree of January 31, 1823, had declared fishing to be among the prerogatives of landed proprietors.
To all these claims it was objected that the statute of Casimir, given ·
in 1346, <lid not speak of landed proprietors, but of the inhabitants of
villages on the banks of rivers and streams; that later statutes declared ..
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the rivers to be royal and free; that Stephen Batbory's charter only
guaranteed to the nobility the usufruct of lands belonging to them, and
not of the royal rivers; that the government ordinance of 1808 bad been
expre ly annulled by the ordinance of March 26, 1826. It was said that
the royal decree of January 31, 1823, bad only exempted the fisheries
from the tax on landed property, and bad placed them under tue category of trade-taxes; §§ 3 to 6 and 9 of part II, as well as §§ 108, 110,
111, and 113 of the old Galician law of 1797, proved that fishing in the
public waters was not an exclusive right of the landed proprietors, but
a prerogative of the state or of those persons to whom the state bad
granted it.
When these different views of the Galician authorities were laid
before the imperial ministries in 1864, they resolved that in Galicia also
the fi bing-privilege should be considered a private right, because
the general law in its § 414 bad enumerated it amoug the other private
privileges, and that no other explanation was possible; that, therefore,
in Galicia, in public as well as in private waters, the actual possession,
ba, ed on many different titles, should be recognized before the law as
tbe only valid one. In this sense, the ministry of finance, in its decree of
June rn, 1865, Z. 2711, directed the provincial finance-office at Lemberg
not to enforce an exclusive fishing-privilege of the state in the rivers
of Galicia, and that matters in this respect should remain in statu quo
till otherwi e rrgulate<l by some new law.
The report of former Galician officials and of the GaUcian agricultnral ocietie faithfully depict the chaotic state of the fishing-laws,
which, in many parts of the province, bad almost entirely exhausted this
ource of national wealth, and ha<l seriously injureu the salmon and
turo-eon fisheries in tbe Galician rivers, which 1.iad formerly beeu very
exten ive. In some districts, the :fisheries are carried on by the landown r ; in other , they are managed by the village-communities as the
common property thereof, and the revenues derived from them are used
for m ting the common expenditure ; while, in other parts, they are
the in<l pendent property of private individuals.
One of the r porters writes : "The lower classes con ider :fishing in
riY r.· and stream a belonging to nobody; at every season of the year,
p 01 l practice it in the most reckless manner, and the prfrileges of
o h r per on are ntirel.) disregarded, since they are in no wise prot ct d. Tb di ord r exceeds all bound ; the most injurious methods
of .fi hino- are fr l employed; and, contrary to common sense and law,
th ti bing in the riv r is carried on in such a manner as to ha ten it
ntir d tru tion."
In Bukowina, wbicu, ince it incorporation into the .Austrian rnonr liy, ba b n tr at <l like Galicia, even in matters concerning which
f, rm rl a diffi r nee hacl xi ted, the condition of affairs has been yery
mn h th am .
uk win ha , in proportion to its area, the largest number of ri,er
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and streams of any Austrian province, and, in former times, had, besides
these streams, more than 15,000 acres of ponds. These latter have
gradually been decreased to GOO acres; most of the ground gained by
draining the ponds being planted with corn, whiclJ, so far, bas not
proved a very profitable speculation.
The majority of the population, especially in tl1e rural districts, belong
to the Greek Church, and have to observe one hundred and ninety-four
strict fast-days during the year, so that the demand for fish is consequently very large. It bas been estimated that. $56,000 worth of fish
is anmui.lly imported into Bukowina from Moldavia and the cities on
the North Sea. On account of their high price, these fish are mostly
eaten only by the wealthier classes.
The agricultual society at Czernowitz deserves great praise for having recently gfren its full attention to the fisheries hitherto neglected.
With the exception of the ponds and a few mountain streams, nearly
all waters in Bukowina are almost entirely deprived of their former
wealth of fish by reason of the utter want of system in all matters
pertaining to the fisheries; and it will take a long time for a fishing-law
to gain ground.
In Bohemia, the revised law of Ferdinand II, dated May 19, 1627, was,
till the year 1848, cousi<lered the constitution of the country. In consequence of the events which took place then, the political rights of the
assembly were limited, but the rights of private persons (jura privatorum) were not touched, as will be seen from the preface of the law
and from a comparison of its provisions with those of Maximilian's
ordinance of 1564, and King Vladislaw's ordinance of 1500, which senTed
as bases for the former, as well as from the charters of the BoLemian
cities. In all these laws, the fisheries arc protected against ".arrogance
and violence."
This protection, however, was only afforded to members of the assembly in their relations toward each other, and, according to Maximilian's
ordinance, especially against their vassals and their servants; the vassals themselves had at that time no property of their own, and could
only exceptionally enjoy the usufruct of property given to them by their
masters for a short period, but could never be the actual possessors of
any lands.
·
The laws of Maria Theresa and Joseph II were the first to afford
thorough protection to subjects and their property; the ordinance of
November 1, 1781, abolishing serfdom, gave a :firmer basis to the
security of subjects; and the common law declared that they might
also bold property.
Thus it came that the fishing-privileges were transferred from their
originally exclusive owners, the landed proprietors and the cities, to
private individuals, by gift, sale, or exchange; and that they were exerci sed de facto on the ground of these various titles.*
"Sec Dcri cbt <1er znr Revisiou clcr Fischereigesetze fiir Bohmen gewiihlten Landtarrs0
commissi,m of February 14, 1866.
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E-ven in former times, numerous great and small fishing-privileges in
rivers and brooks bad been hereditary in certain Bohemian families;
and the salmon and eel fisheries in the Elbe are carried on by nearly all
miller on a large scale at their weirs with an apparatus called Slvp.
The small :fishing-privileges connected with mills and other waterwork , especially the rigllt to set so-called automatic traps, are in all
countries considered as hostile to our modern civilization and ris great
obstacles in the way of rational fish-culture. A Bohemian inspector,
.i>irector Horak, of Wittingau, calls the salmon and eel traps of the
millers on the Elbe and Moldan infernal machines, and remarks that,
like the shark, they devour all fish, both young and old. In -international treaties, the contracting parties usually agree to abolish such
privileges as far as possible.
Among the Bohemian fishing-laws, we mention as important an article
from the Bohemian river-police-regulations of February 10, 1854, which
says that a permit from the authorities is required for setting salmontraps in navigable rivers, and likewise decrees that the placing of bow11et , catch-poles, &c., must not in any way interfere with navigation.
Iu l\loravia, the state of affairs up to 1849 was very similar to that of
Bohemia. According to the report, there were many waters in which
fi bing ith hook and line had never been prohibited; and the free
catching of crawflsh in many running waters bas been practiced for
centuri s.
TlJ practices allowed by the law of 1859, which we sllall give more
in d tail, have, with regard to those :fishing-privileges which hitherto
belonged to the landed proprietors, produced a state of disorder and
uncertainty, which bas contributed not a little to the neglect of the
fl ·heri s, so that reforms are urgently demanded.
Iu k ilesia, the government, at the request of the assembly in 18u6,
bad r port made on the :fishing-privileges by the district offieers, to be
ma<l u e of in the preparation of a new law, by whieh they should be
reO'ulate<l.
r
II r , 1ik wi e, the titles to possession vary very much, and their
a1iclityha fr quently been questioned. The bishopofBreslau ha<l,from
tim ' imm morial, the fl bing-privilege of numerous waters, but had
lik wi ' mau obligations toward the communities, especially with
1· O'nr<l to k pin the beds of rivers in order, protecting the banks, furui 'bing th wood for bridge~ &c.
ince these obligations have cea ed,
th fi ·lling-prfril ge of the bi bop is, as the agricultural society complain.' t un<l to
ah avy burden.
n th actual tat f affair:,, in ile ia, the report of 1869 says:
Jn man. wat r , Y 'rybody i allowed to fl ll; in some, tlle community i
· n id r d t po~
tbi right, without its beiug clear
wli b r i p ·
it a a corporation, or whether it merely meau '
0
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that any per on belonging to such community bas the right to fish;
sometimes the mayor of a village is mentioned as the privilege-holder,
or the clergyman, or some landed proprietor; the fisheries are mostly
considered as belonging to the former proprietors of the lauds, among
them the cities; and, in other cases, the privilege Js said to lwlong to
the fobabitants of the banks, and occasionally to these and to everybody."
In Bohemia, Moravia, and Silesia, these privileges are placed in a
peculiar position by the regulations for buying them off.
In Bohernia and Jlforavia, fishing-privHeges on the land of others have
been abolished by the ordinances relating to the buying-off of privileges
of June 27, 184D, § 4, Z. 3; -and in Silesia, by the ordinances of July 11,
1849; and an indemnity has only been conceded to the former hol_ders
in cases where it could be proved t,h at the privilege was based on a
sp_ecial contract with the owner of the soil.
The regulations for buying off privileges in the other provinces do
not contain any paragraphs relating to the fisheries.
When, somewhat later, doubts were raised as to the proper meaning
of different regulations, the ministries to whom this matter was referred
consulted on them in common. The ministry of justice, in its note of
December 30, 1851, Z. 13740, said that the fishing-privileges based on
different titles had not been changed in the other provinces; but that
in Bohemia, Moravia, and Silesia, this whole question had a different
aspect. In these provinces, a change had already been made by the
ordinances, (§ 4,) and, based on the abolition of all fishing-privileges on
the soil of others, many new property-rights had been established, with,
to some extent, respect for legal forms. If the state of affairs existing
prior to the year 1848 was to be continued, or, properly speaking, created anew, any measure tending to this end must be preceded by a
special law sanctioned by tbe emperor, declaring the above-mentioned
§ 4 null and void.
The ministry of the interior thereupon, by its ordinance of January
31, 1852, Z. 460, informed the commissions for regulating the buyingoff of privileges, as well as the assemblies of Bohemia, Moravia, and
SileE,ia, that, conditionally on some future possible regulation of these
matters, every fislting-privilege which is not exercised in waters belonging to others shall be maintained; and that any one who desires to
have his property freed from the burdensome, fishing-privileges, in accordance witll the above-mentioned § 4, must bring absolute proof that
he is the exclusive owner of the property in question, viz, the water, it
being understood that all doubts as to the ownership will have to· be
decided only before the proper court. Wherever the mutual relations of
the owner of the property and the holder of the fishing-privilege come
under tlte law of September 7, 1848, the commissions named above have,
conditionally on some future reguht~ion of the fishing-privileges, to act
in accordance wtth existing rules.
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The other commissions for buying off privileges, an<l the :issemblie ,
were at the arue time informed by the ordinance of January 31, 1852,
Z. 460, that by the laws regarding the purchasing of these rights, the
fishing-privileges had not been abolished, and sl10uld therefore remain
as they were in 1847, and that no buying-off should be allowed.
These or<linances have also been published in the official journals of
·everal provinces.
The government of Silesia bas at its request been informed by an
ordinance of the ministry of the interiors, of April 9, 1852, Z. 7997, that
protection was not to be afforded to the arbitrary practices introduced
in 1848, but to the laws as existing in 1847.
The ministry of justice, in its note of December 30, 1851, Z. 13740,
declared Lhat it <lid not consider it proper to construe the regulations
fOr lmying off privileges in such a manner as to make the proof of ownership of ground bordering on the water sufficient evidence as to the
ownership of the water, because such an explanation would exceed the
legally pre cribed functions of the ministry, aml would scarcely be noticed by the civil courts. It would t,hen also be necessary, if any one,
in accordance with § 4, bad put himself in possession of some ftshingprivil ge, and a dispute should arise on this point with the former 'holder,
that tlio <lecision, and therefore also the explanation of the law, should
belong to the judge, inasmuch as the commissions themselves a.re not
competent judge in disputes relating to titles of possession.
In l'edewing the different notes and proclamations of the ministries in
th ir counection, we are assured, beyond a doubt, that, in 1851 an<l 1852,
tlJey <li<l not consider themselves justified in annulling, by a ministerial
ordinance, the Bohemian and Moravian statutes of June 27, 1849, and
the ile ian tatute of July 11, 1849; and that such action was by no
mean, intended by the ministerial ordinance of January 31, 1852, Z. 460,
eYen if a faulty practice occasiona1ly led to such erroneous views.
Tllat the practice was not the same everywhere is stated e preE-sly in
n r port on fi bing-privileges of the Silesian assembly, (Stenographische
'itzungsberichte, l G9, p. 310,) in which it is said that in that province
tll ]anded proprietors did not al ways succeed, and that in fact they
ma<l 110 r a,t exertion to re tore the state of affairs that had existed
l> for 1
In Bohemia and l\foraYia, fl hiug is likewise carried on in some water
y cornmuuiti , or owners of the shore, without any di pute arising
from thi . It i an nndoubmd fact that the fisheries in the e province
bax l.>, n cle ·lining rapidly ince the year 1840, iuce the innumerable
, mall 11bdi\·i ion· f the fi bin<T-water , where frequently the left bank
f a ' tr am ba ano h r own r than the right, do not admit of a rational
and pr fitahl ·ulture, and ince, o far, all attempts at reform ha\ e
pr \. ,<.1 failnre .
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24.-'.l.'HE BUYING-OFF OF FISHING-PRIVILEGES,

From the foregoing it will be seen wbat confusion was occasioned
among Urn fislling-privileges iu Bohemia, Moravia, aIHl Silesia by carrying out tbe buying-off measures only to a limited extent. . There bas been
no lack of attempts to solve the many difficult problems which in this
respect present themselves in all tlle provinces of Austria.
The Silesian assembly, in or<ler to put an end to this confusion, by
enforcing the ordinance of July 11, 1849, and to give an ear to complaints
which were coming in thick and fast, proposed to make a new law declaring fishing iu the waters of others, in brooks, and non-navigable
rivers, to be abolished, and to give the right to the owner of the river or
brook, aud, wherever the ownership cannot be properly proved, to the
inhabitants on the banks, in proportion to the amount of property they
possess. If the :fisheries are to be developed, and there is no reason why
they should not, there is no other way but to gain over to this cause
the owner of the river-bed and the owner of the bank.
The assembly also recommended the method of ascertaining the
amount of indemnity mentioned in the ministerial ordinance of July
11, 1849, in those cases where it could be proved that the fishingprivilege was based on a contract made with the owner of the ground.
At the same time, it was proposed to establish, as far as possible,
large :fishing-districts, where the business could be carried on in a
rational manner, a,n d to lease them on long time. The net profits from
these leases should be distributed among the inhabitants on the shores
in due proportion to the extent of their property along the water's edge.
The above recommendations were referred to the committee on agriculture, but no <liscussion was reached in the assembly.
In the other provinces, the very important question was also frequent- .
ly discusse<l, whether there should be any legal provisions prescribing
tlie buying-off of those fishing-privileges which were exercised ·in the
waters of others, or in those between banks owned by others in accordance with the older laws.
The imperial law of May 30, 1860, on those regulations regarding
water-rights wllich are left to the decision of the imperial parliament,
in §§ 2 to 7, establishes principles on the juridical character of waters
which have been of great importance to the fisheries, and, in its § 2, says
expressly that rive.rs and streams and their tributaries shall be public
property from the place where they become navigable for ships or rafts;
in § 3, the same is said with ce~tain limitations of other waters ; and in
§ 5, private brooks and other running waters shall, unless otherwit1e
decreed, belong to those tracts of ground over which or between which
they flow, in proportion to the length of bank occupied by each piece
of ground.
It has been repeatedly proposed to turn over to the state or province
all the fisheries, or at least those in the so-called public waters in
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streams, rivers, lakes, and large brooks; a proper indemnity being, of
course, paid to the former privilege-holders. In making such a change,
three methods or systems of developing the fisheries may be distingni, bed.
The first method would be for the state to lease the fisheries in large
portions, and by the terms of the lease oblige the lessee to protect and
increase the stock of fish. This system is at present in vogue in France
and Belgium.
The second method would be for, the state to sen the different watercourses and sheets of water in large and properly connected portions, as
is clone at the present time in England.
According to the third method, the st~te makes the :fisheries free by
issuing a certain limited number of :fishing-permits, ai:, is done in several
cantons of Switzerland.
The two first mentioned methods presuppose that there is a sufficient
number of capitalists who are willing to rent or buy the :fisheries in
large portions, and to ~arry them on in a rational manner; and all three
methods presuppose that the state bas become the exclusive proprietoT of all the :fishing-privileges, either by free agreement, or, as this
can b hoped for only in a few exceptional cases, by an intricate and
uncertain buying-off system, so that, at any rate, ail those persons who
earned their living from the :fisheries should have no cause to complain .
.All these different suppositions and conditions on which a radical
change of the :fislJing-privileges would be beneficial to the :fisheries do
not exi t with us, and the obstacles in the way of reform would he
almost insurmountable.
Similar propositions have recently also been made in other countries,
as in Italy. But even there, w}Jere there is no opposition from principle to
such propo itions, it is considered necessary, first of all, to make a good
fishing-law. The Italian report says, ".As soon as such a law sba11 have
shown its beneficial effect, capitalists will be easily found wi11ing to buy
or rent our lake-fisheries, and then the time will have arrived to carry
out th bold reform which has been proposed."
There is anoth r proposition, to turn over the :fisheries in large waters
to th town or village communities owning the rights of the shore; and
in oth r wat r , ponds excepted, to the owners of the ground along the
hor ; to facilitate the buying-off in both cases by a law, wllich law
should al o, by forming suitable :fishing-districts, regulate operation
till further, ucb di tricts either to be leased or worked in the intere t
of b inhabitant of the shores.
b fi llerie , or the u ufruct thereof, were in future to be under control of di ·trict , communitie , or private individuals, or of whichever
f th
had paicl the indemnity. The transfer should either be made
u a c rtain <la l, law, and the indemnity paid later,ju ta in buying
ff rfrileg re ting on landed property, and in accor<lance with th
rdinan e of ptember 7, 1848, or, only after the indemnity had been
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paid, in accordance with the ordinance of July 5, 1853. It should be
made either by the authorities or by mutual agreement between the
contracting parties.
Some think the provinces ought to issue bonds covering the amount
of the exemption, while others would have the communities or private
individuals owning tlle shores furnish the money required to pay the
former privilege-holders.
Leaving out of view certain minor details, which could be arranged
without much difficulty, the solution of the chief question should have
proper regard to the fisheries as well as to social and other relations.
In order to make the owners of the river-beds, or, more properly speaking, of the shores, interested in the development of this industry, it
should be considered an important point, when buying off the privileges,
to remove out of the way the many causes of disputes between privilege-holders and owners of the shore; and to produce a well-established state of affairs on a secure legal basis. This has been <lone in
Silesia., where the assembly, guided by the above-mentioned considerai.ions, has taken measures to continue the buying-off of fishing-privileges_, which had been commenced in accordance with the general regulations for buying oft' liens resting· on landed property, but which so far
bad not yet been fully carried out.
In several reports, we find the remark that serious complications bad
arisen since 1848 where former rulers exercise too right of fishing between lands belonging to their former subjects; and that the abolition
of fishing-privileges on the waters of others in the three provinces of
Bohemia, Moravia, and Silesia had produced a desire in many other
pro,·inces to see the same thing accomplished with them. Fishingprivileges have frequently remained objects of dispute in the three
above-mentioned provinces, because the regulations regarding them
bad not yet been fully carried out, and in other provinces, because the
titles to property were in many cases not perfectly clear. Tl.tis applies
particularly to the :fis~eries in mill-streams, or in small tributary rivers,
in small brooks, where fishing was rarely carried on, and where the area
of the brook was frequently entered in the J[ataster* as belonging to
village-communities, or to the persons owning the lands bordering on
such brooks; they, at any rate, paying the taxes on such property. It is
a natural consequence of such doubts and disputes that the owners of
the shore endeavor to keep privilege-holders and superintending officers
away from it, and seek to hinder all measures tending to the developrnen t of the fisheries.
Wherever such circumstances prevail, we cannot hope to see the :fishing-laws carried out vigorously, or to see piscicultural establishments
founded; and since the voluntary abolition of the :fishing-privileges
presents too many <lifficulties, most holders of them, communities, and
;,. A book containing the surveys, titles, and ownership of the lands.
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owner ,., of shore-lands would consider a law regulating the buying-off
of privileges a great benefit.
Lea es calculated to improve the condition of the :fisheries would take
t.he p1ace of worthless fishing-privileges, from which the owners derive
no real benefit; former prfrilege-holders, especially where they own part
of the shore, would be afforded a chance to lease, and smaller owners
of shore lands would see their income increasing by the rising rent.
It is hoped that, just as lanued proprietors have quietly permitted their
farmers to hunt on their property ernr since the right has been recognized by the law as forming an integral part of such property, and since
the rent forms part of their revenue, so also they will permit the lessees
of :fisheries, not only to catch, but also to protect :fish, and to inL'oduce
an those measures, such as fish-passes, places of protection, plarriiing of
banks with trees, &c., which are essential to successful :fish-culture, uut
which at present are almost unknown in Austria. Such a hope is also
encouraged by the fact that even an extraordinarily large number of
fish would do no injury to agriculture, which can certainly not be said of
game.
It must not., on the other hand, be overlooked that, by abolishing the
old fl bing-privileges, and simply turning the :fisheries over to the proprietors of the banks, a condition of affairs may be produced which is
calculated to decrease rather than to increase the number of fish. This
applie particularly to countries where it is difficult to execute the fishfog-laws in an efficient manner.
The conditions on which privileges can be bought off should form the
subject of another law. In this matter, regard should be had to tlre , .,ferent wants of the several provinces regarding the fisheries, as al
all other circumstances which may be of influence, so that the qu(
whether the time has arrived when such a law can be rea]]y ben
should be answered separately for every province.
WJJ th r the question of abolishing the privileges in any of our province i b ing di cu ed at the present time, or wI.iether it is referred to
ome fnture period, it will, under all circumstances, be desirabl e that
uch abolition hould not take place before a good :fishing-law 1.Ia definitely tt1 <l all questions relating to the protection and practice of the
fl b ti ,•, pecia11y tho e belonging to communities and owners of shore
land , .fi 'bing-a ociation , &c. If thi is not done, the abolition of prid1 g and th trau fer of the fi heries to communities and owners of
bor I. nd. · will do more harm than good to the industry. It would al o
be an in -tirnable l> nefi.t if the new owners could enter on their po 'c · ion \ ith tllat fi ,Jing of ecurity which only a practical arnl we11x cut d h w pr duce , and if tbe great landed proprietor , who at
r n wn fi h ri , could have the chance of improving them further
and f making h m mor alaabl .
LI
ti n of al>oli ~i □ o- the fL bing-privilege ha, not y t been
cl in all the proviu c • nor has an accurate li t of all uch

THE FISHERY I TTERESTS OF AUSTRIA.

669

privileges been made out. The above remarks on this subject, suggested
by the material at my command, will suffice for the present; any further

discussion being at this time neither desirable nor possible.
25.-INTERN.A.TIONAL FISHERY-TRE.A'.I.'IES.

Many of the finer kinds of Austrian :fish are migratory species, some
of which live part of the time in the sea. The salmon come from the
sea into the Bohemian, :\foravian, Silesian, and Galician rivers and ,
their tributaries, spawn there, and then · return. In the Rhine, the
salmon only go as far as the falls near Scha:fl:'hausen. The eels, on the
other hand, usually spawn in the sea; the young ones ascend into the
fresh water, and live there till they are able to propagate their species,
when they return to the sea.
Other :fish remain in fresh water, lakes, rivers, and brooks, but change
their location according to their size, the character and depth of the
water, temperature, the quantity and quality of food found, and the
more or less favorable location of the spawning places. What has been
said' of salt-water :fish applies likewise to several lake species, and to
some living iu large rivers, which, during the spawning season, ascend
the tributaries and brooks.
These migrations cause a community of interests in all the countries
of one connected water-system, chiefly with regard to the cultivation
of the fish and the protection of tlrn :fisheries.
If, for example, the free passage of the salmon and eel from the Lower
Elbe is prevented by the :fishermen of that region, if they are there
caught at the wrong season, or in too great numbers, all the :fisheries on
the Upper Elbe will suffer from this, and all the efforts to improve those
of Bohemia will prove futile.
In the Netherlands, especially in the mouths of the Rltine, the salmonfisheries arc at present carried on in such a destructive manner, with
immense seines, that only in very exceptional cases, high water, &c.,
the :fish escape and ascend to the spawning places; for during the season when the salmon ascend the rivers, these seines are hauled uninterruptedly, eyen on Sundays; they take up the whole stream, and a few of
them, worked at short distances from e1;tch other, are sufficient to catch
every salmon entering the river.
The lower :fishers, however, are likewise entirely dependent on those
higher up; for, if the latter disturb the salmon while they are spawning,
and catch and destroy the young :fish, none go to the sea, and consequently none return from there.
In large connected :fishing territories, divided between several conn- ,
tries, each one is dependent on the others for its fisheries. Every
country by itself can do much to destroy the :fisheries of the whole .territory; but, without the co-operation of the other countries, it is not able
to keep tllem up, even with the best and strictest fishing-laws.
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The community of interests is still more striking in rivers which fcrm
the boundary-line between different countries. Of what use would it
be to prescribe times of protection when the :fishermen on the right
bank were not allowed to fish, if those on the left bank were a11owed
to catch all through the spawning season 1
In such a manner are the Austrian fisheries, especially the more Ynl_nable ones, such as those for salmon in Bohemia, Moravia, Silesia, and
Galicia, dependent on those of the neighboring countries. The absence
of a good fishing-law in North Germany, more especially re8pecting
lawful seasous of protection; the lack of any law regarding places of
protection; the utterly destructive way in which here and there salmon
are caught with seiues; the many weirs and other hydraulic constmctions iu most North German rivers, which hitherto have not been made
harmle s by fish-passes; the poisoning of the waters by the introduction
of no ious ubstances; the numerous automatic salmon and eel traps
near the mills in those rivers and streams which from our countr_y flow
into orth Germany; all theRe causes combined have injured our salmon-ft 'heries to such a degree that at present but few salmon ascend
to our waters from the sea.
Tile Austrian government, for these reasons, endeavored to conclude
treatie with aJl the states bordering on the Elbe, as early at:i 1857, so
as to e ure the free passage of salmon and eels from the sea to the
Bob mian waters and i 1ice versa. These negotiations have been interrupt d, l>ut will be taken up aga,in.
It ha been proposed to conclude treaties establishing uniform regulation b tween Baden, Bavaria, Lichtenstein, Austria, Wtirtemberg,
and event! cantons of Switzerland for the benefit of the :fisheries in
the Lake of Con tance and its tributaries. Such a treaty was, on Dec mber D, 1 GD, concluded between the Baden government and the
wi f deral council.
'
A imilar treaty was concluded November 27, 1869, by the delegate
of all the tates on the Lower Rhine, from Basle downward, but failed
to be ratified l>y the Dutch government, as the lower house of the parliam n , by a majority of four, voted against the treaty; and it is ought
tor a ·11 a uniform legi lation by other means.
n the .i.: th rland , there is at present a new law in preparation,
which i tor n-ulate the almon-:fi herie in the Rhine; and the Deutsche
Fisherei- Verein hope , by la ing it uggestion before the mo t famou
ich lly l gi t , b h at home and abroad, to induce the Dutch govrnm nt, in it own intere t, to pas not only such laws as will include
h ....Iannh im propo ition , but will even be an improvement on th m
pr 1libiting th atching of almon in the Rhine for at lea t thirty, i • h ur
\' ry w k.
fi hiurr-tr"aty
tween all tl10 tate bordering on the Danube ha
n pr p d, a likewi e oner lating to the :fisheries in Lake an.la
w n th
u trian and Italian governments.
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Suell treaties make it necessary that the fishing-laws of the several
countries should accord with all tl;le points touched in the treaties.
We give below the full text of the treaty between Baden and Switzerland, relating to the fisheries in the Rhine, including the Untcr Lake, (a
portion of the Lake of Constance.) This treaty is based on scientific
principles, and on the experience of countries where strict fishing-laws
have l>eeu successfully in force for some time.
" For the protection and increase of the valuable kinds of fish in the
Rbine, including the Unter Lake and its tributaries, between Constance
and Basle, the goYernment of Baden and the federal council of Switzerland have resolved to draw up uniform rules for the :fisheries in these
waters, and have, for this purpose, appointed the following delegates:
His Royal Highness the Grand Duke of Baden, his Privy-Counselor in
the Ministry of Commerce, Dr. Rudolph Dietz; the Federal Council of the
Swiss Confederation, the Federal Counselor, Dr. Karl Schenk: between
whom, after their credentials had been found to be correct, the following treaty, waiting a future ratification, was drawn up:
"~..\.RTICLE 1. In the Rhine fisheries, including those of the Unter
Lake aml its tr-ibutaries, between Constance and Basie all stationary
apparatus (fish-weirs) and the use of stationary nets, which at the common low-water mark on a line drawn at right angles from the bank
obstructs more than one-half of the breadth of the river, thus hindering
the migration of fisli, are prohibited. This prohibition only applies to
those waters which contain salmon. The distance uetween the several
poles forming the fish-weir intended to catch salmon, as well as the
di&tance between the connecting cross-poles, must be at least. 10 centimeters, (1 centimeter=0.39 incli.) If several such stationary apparatus, or
several stationary nets, are set at the same time, near one and the same
l>ank, or on the opposite bank, they must be placed at a distance from
each other amounting to at least twice that of the largest apparatus.
"ARTICLE 2. No fishing-implements of any kind or name must
used, if, when moist, their openings do not have the following dimensions: a, for salmon-fishing,-bow-nets, 6 centimeters, inside 4 centimeters; b, for catching other large fish,-3 centimeters; c, for catching
small fi.sh,-1½ centimeters. Implements used in taking fish for bait are
not subject to these regulations.
"In the Rhine between Schaffhausen and Basle no nets are to be used
whose openings are larger than 3 centimeters.
" In regulating nets and other implements, the difference of one-tenth
centimeter shall not be counted.
''ARTICLE 3. Floating nets must not be placed in such a manner as to
stick to tlrn bottom or remain attached to anything.
"ARTICLE 4. All means employed to stun :fish, as well as the use of
traps with springs, spears, guns, or pistols, explosive cartridges, poles,
and other contrivances tending to wound the fish, are forbidden.

be
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'-' The authorities in the different parts of the country may permit
exception,· as to the use of spears and guns or pistols.
"Fi bing with books and lines is allowed.
'' It i forbidden to drain any water-courses dry for the purpose of fi bing.
"The governments which adopt this treaty will see to it that tbe
so-called automatic traps connected with mills and other water-works
are as much as possible removed.
"The placing of new traps of this kind is forbi<lden.
"ARTICLE 5. The following kinds of fish must neither be offered for
sale nor sold, if, from the eye to the commencement of the anal fin,
they haye not at least the following length: Salmon, ( Truttci salar Lin.,)
35 ceu ti meters; lake-trout, ( Trittta lacustris Agass.,) 20 centimeters;
brook-trout, ( Trutta fario Lin.,) gra:yling ( Tltyrnallus vul9ciris Nilss.,)
Rotheli, (Salmo Sltlvelinus), 15 centimeters. The authorities of the two
countries may, for these measures, substitute the corresponding weights.
"If fish are caught which have not this weight or measure, they must
immediately be thrown back into the water.
"AR'.l'lCLE · G. In or<ler to increase the number of salmon, fishing
is every year entirely suspended in the Rhine and its tributaries, from
Ba~le upward, from the 15th October till the 1st January.
"In the time from the 1st September till the 1st January, it is forbidden to offer for sale, to sell, or to transport Rhine salmon which are
capable of spa ?i'ning.
"Durinn- tue seasons of protection, the respective authorities may
allow the taking of salmon to be used in piscicultural establishments
for impregnating eggs. These fish, after they have been used for this
purpo. e, may, under the proper supervision of the authorities, be offered
for al , sold, or tran ported.
" RTICLE 7. From the 20th October till the 20th January, itis for.
bidd n to fi ·b, offer for sale, or to sell lake-trout, salmon-trout, and brooktrout. If, during thi period fish of these kinds are caught accidentally,
they are to be thrown back into the water immediately.
"The re pectiYe authorities may permit the taking of these kinds of
fl b, <.luring tlle sea ons of protection, for piscicultural purposes, and al o
he ff ring for ale an<l the sale of lake-trout after these have been
u d f, r impr O'nalion, under proper supervision.
" RTICLE . From the 15th April till the end of May, the catching of
an,_ kiu<l f fl h- xcept almon and lake-trout-with nets and bow-nets
of any kiud i prohibited.
TI LE 0. Th takin O' of :fi h for artificial culture, and the catching
of mall fr to rvf! a food for the :fi h in the pi 'cicultural establi hm nt , ma , b t1l, r pective authorities, be permitted even during
th
, · n f prot cti a mentioned in article 8.
" R r LE 1 . I i prohibited to throw refu e from factories or other

THE FISHERY INTERESTS OF AUSTRIA.

673

sub tances of a like character into the waters in such quantities as to
injure the fi -h thereby.
'' If in some places the agricultural or industrial interests are of
' value than the' fisheries, the respective authorities may permit.
greater
such substances to be thrown into-the water, taking measures, however,
to limit the injury as much as possible.
'' The respective· authorities will likewise decide whether and bow
far the above regulations shall apply to existing conduits for leading
agricultural or industrial refuse into the water.
"ARTICLE 11. Both contracting states will see to it that the number
of salmon in the Rhine and its tributaries is increased by hatching a
number of eggs every year, and by placing the young in suitable .portions of the above-mentioned waters. They will likewise see to it that
so-called salmon-ladders are put in suitable places, to assist the salmon
and trout in ascending the river.
".ARTICLE 12. Each of the contracting states engages. to make the
necessary regulations for carrying out. the articles of this treaty, to
repay violations by suitable punishments, and to appoint the necessary
officers for this purpose.
"The present treaty shall not prevent either of the contracting states
from making still stricter regula.tions for the protection of fish on their
territory.
·
"ARTICLE 13. Each of the contracting states shall appoint a commissioner of fisheries for Jts territory.
" These commissioners are to inform each other of all new measures
regarding the .fisheries which their governments have adopted; communicate to each other the annual reports on the results of ·t he salmonfisheries, as well as on the young salmon which have been artificia1ly
hatched, and placed in the water; and shall, by correspondence and
occasional meetings, further the mutual interests of the fisheries in the ·
Rhine and its tributaries.
''ARTICLE 14. The contracting governments will, according to some
plan to be agreed ori at some future time, make investigations as to the
nature and life of fish, especially of the Salmonoidei, and comrnunicate
to each other the results of these investigations.
''ARTICLE 15. This treaty will take effect on the 1st of ,July, 1870,
and remain in force for ten years counting~ from that day; aud if no
warning shall have been giYen by either of the contracting parties twelve
months before the end of the period mentioned, it shall continue from
year to year till the end of a year after the day on which either of the
contracting parties will have given warning.
'
''ARTICLE 16. If the treatyconcluded November 27, 1869, between all
tbe states bordering on the Rhine should from some cause not take
effect on the 1st July, 1870, but at a later date, the present treaty will
likewise not take effect till this later date.
"ARTICLE 17. Those governments on whose territory there are portions
43 F
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of the Lake of Constance and its tributaries may become parties to
this treaty.
''Those portions of the Lake of Constance and its tributaries which
are either on Swiss or Baden territory are subject to the articles of
this treaty as soon as all the other governments holding portions of the
Lake of Constance and its tributaries will have become parties to this
treaty.
"ARTICLE 18. This treaty shall be ratified, and the customary documents exchanged, on the 1st March, 1870, or, if possible, at an earlier
date, in the city of Berne.
"In witness whereof we have signed this treaty and affixed our sen.ls.
"Done in the city of Berne, December 9, 1869."
26.-SAL'.l'-WATER FISHERIER, AND THE LAWS RELAT;ING TO THEM.

There are very important salt-water :fisheries on the Austrian coasts,
viz, in the districts of Triest, Gorz, Gradisca, and Istria, and in the
kingdom of Dalmatia.
These may be considered under the divisions of high-sea :fisheries and
coast-fisheries. The former are carried on in the open sea, and the latter
in gulfs and inlets and all along the coast as far as a gun-shot will reach.
From many sources we glean the fact that the salt-water :fisheries in
olden times contributed more to the thrift and wealth of the towns on
tbe coast than nowadays. Of the high prices which the products of
the sea bring in far distant markets, the poor :fishermen reap but little
benefit. It often happens that they sell the results of their laborious
and dangerous trade on board their vessels to speculators for a trifling
sum, and these latter reap the profit of -the valuable products which
the fi hermen have brought up from the. store-houses of the sea. Tb ere is
no doubt that a suitable organization of the salt-water :fisheries on a legal
basi , the encouragement of such institutions as the valli di pesca, (see
below,) and of the trade in salt-water fish with Vienna and other large
citie , would increase the profits of the fishermen considerably.
A being of special importance, we mention the so-called valli di
pesca, which includes inlets, canals, or brackish ponds near the coa t,
that have been artificially closed, and are used for raising salt-water
fi. h and sh 11-fi h. As i done by the French ministry of marine, we
likewi e grant small strips of land near the coast to private individuals
fore tabli bing , uch artificial waters, so that every inhabitant of the
coa ti nabled to have his own little fish-pond or oyster-becl.
fr. marda ay that the arrangements of these brackish ponds on
th
u trian coa t far excel anything of the kind in France.
The taking of ome kinds of salt-water fish, such as sardine ,
macker 1, and tunnie , is mo t profitable if carried on in common by
a uumb ~r f fl h rmen, and should therefore be regulated with a ,iew
to f a ia
r p rly organized a ociations.
h , tt utiou of I gi lator ha most frequently been given to the
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metho<l of :ti bing termed a cocchia or al Jondo, and those termed a bragozzo or a tartana.
Fishinoa cocchia is carried on with a deep, narrow-meshed net, taperb
ing off into a long bag, which by leaden weights is lowered to a great
depth even to the bottom of the sea, where it is dragged along by two
boats '·ailin ber parallel with each other at a small distance apart. Fishing •a
bragozzo or a tartana is carried ou with a similar net, which, however, 18
only fa tened to one boat by means of poles. .A.s these nets, which are
frequently many hundred feet long, are for hours dragged along the
bottom of the sea, before the :fishermen haul them in at some point
which long experience has indicated to them as particularly favorable,
they catch not merely all the :fish in those portions of the sea, but likewise destroy the algffi and sea-weeds growing on the bottom.
Fishing a tartana has been carried on from time immemorial, while
fishing a cocchia came into use on our coasts only during the last century.

The greatest masters of :fishing a cocchia are the inhabitants of tlle
island of Chioggia near Venice, who visit all the .A.nstrian <:oasts,
especia11y those of Dalmatia.
Since the middle of the last century, there has been no lack of prohibitions against both these methods of fishing, which, however, have iiivariably soon been revoked or permitted to fall into disuse.
There have been different causes for such contradictory measures. It
could not, on the one band, be proved that these methods of :fishing had
diminished the number of fish very materially. Just as the harvests
of fields vary in different years, so was the decrease in the quantity
of marine products only a temporary one ; in a few years, the :fish came
again in large numbers, and certain species which had disappeared
entirely, retnrned after some time.
It must be granted, on the other hand, that :fl.shin g a cocchia is
undoubted1y the most ingenious and efficient method employed on our
coasts, which has been settled on by the :fishermen after long thought, ·
and the experience of many years, and that it would be exceedingly
difficult to substitute any other method. It was not only a feeling of
pity for the families of poor :fishermen which prompted the authorities
to relax their severe measures, which generally were caused by the loud
complaints of some community on the coast, desirous of obtaining u,
secure monopoly by excluding all strangers; but as long as no sufficient
proof has been adduced of the injurious character of these methods of
:ti lling, such prohibitory measures would only tend to raise the price of
:ti h, and, in this manner, they would be anything but beneficial to the
poor :fishermen and the general public.
Fishing a cocchia is~ at any rate, almost impossible on most coasts on
account of the uneven, and especially the rising bottom, and the dense
growth of sea-weeds on which :fish deposit their spawn; if, therefore, a few
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spawning places should be destroyed by the large nets, the number
remaining would still be very large.
Although, as we have seen, the entire prohibition of this and of similar methods of :fishing is scarcely justified, it is necessary that there
should be certajn legally prescribed limitations ; economical and, still
more, administrative reasons demand the proper regulation of the coast:fi.sheries, and certain rules as to the formation, rights, and duties of associations.
·
In this respect, the coast-fisheries, especially those carried on in bays
and inlets, do not differ much from the inland. In such places, the exclusive rights of communities and landed proprietors have been respected;
while, outside of such narrow limits, salt-water fishing has been free.
Legislation has, therefore, directed its attention to the above-mentioned limited portions of the sea, although not to the same extent as to the
inland :fisheries. As an example, we mention that, till the definite regulation of the coaRt-fisheries, the use of torpedoes and other explosives
has be@ prohibited.
With regard to the high-sea or open sea :fisheries, other considerations
prevail.
The productive power of the ocean, in its . unlimited extent and its
unfathomable depths, is, with regard to its various processes and th~ir
causes, far less known and far less accessible to human observation
than that of the inland waters.
It i true that there have been complaints of the decrease in the
wealth of fish in tb.e ocean; and the injurious methods of fishing are
partly as igned as the cause.
It i maintained that some species.of the most valuable and numerous
salt-water fish, from which millions of money were formerly gained,
have been almost totally destroyed. This is certainly true of the gigantic whale , which, even twenty or thirty years ago, were so numerous
on the coasts of the islands in the north of Scotland. It is likewise
said that a decrease in the number of sardines, cod-fish, &c., bas been
ol> · rved; while others deny this, especially as far as the sardines are
cone rned.
\Ve con equently find two opposing views on the high-sea :fisheries:
the ne <l mantling complete freedom from all those limitations which
only quench the spirit of enterprise, anu do not benefit the fisheries; the
otb r fearin that the rroneou idea of an unlimited aud indestructible
uppl of fish, the disregard of all protective measures, and of all regulation limi ing th method of :fi. bing, will, in the end, prove disastrou.
t th alt-water fl berie , in tbe same way as with our river and lake
, and with the oyster-beds, which have been almost totally
tro din ome part .
f 1 t y ar , there ha e been many attempts to obtain a legal and
,,,,,,,,.,,.,·mi , 1 a i for the high- ·ea :fi. heries ; and seasons of protection
ar ificial imr r gna i n, and batching, &c., have been spoken of. Tho
0
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difficulties in the way of legislation are much greater, however, than
with the fresh-water fisheries.
The open sea beyond the reach of a gun on shore, is the common
. 1ate
property of all 'nations, and individual states have no right to leg1s
concerning it.
From the oldest times, fishing in the open sea has been a free trade,
bound by no guilds or other limitations. As an old document says,
"The fishermen are here allowed to fish as far as they want to risk
their necks."
No individual state would desire to limit the enterprise of its subjects
on the open sea, thus offering a chance for foreign fishermen; and, as to
international legislation, there has been too little material collected on
which to build up such a code in spite of the numerous reports on the
subject made by individual states, and the trustworthy investigations
of the influence of certain methods of capture on the fisheries.
E.-CONCLUSION.
In rsviowing the whole subject under consideration, 'we can briefly
give the following more important points, which should be kept in view
for any future regulation of the Austrian fresh-water :fisheries.
The reports from all provinces of Austria agree that the :fisheries
which formerly were in a very :flourishing condition have declined. The
causes of this decline are nearly the same in all provinces. Not
to mention those uq.avoidable injrtries which they have suffered ·
from the progress of civilization in other directions, we must assign, as
prominent causes, the entire want of protection; numerous rights
and privileges which absolutely hinder or even destroy them ; the
reckless plundering- of the large connected waters by privilege-holders,
each one being at war with the other; and the total neglect of all
measures which tend to do justice to the :fisheries in the exercise of
water-rights, even iu cases where conflicting interests might easily have
been harmonized. All reports agree as to the necessity of passing laws
for protecting and promoting them.
In some provinces of Austria, there are at present, if we except 'raws
applying to the whole monarchy and a few regulations in general ordinances, no laws whatever relating to the :fisheries. Other provinces
possess old :fishing-laws; but although we see in them the proof that
our ancestors desired to protect this important branch of economy,
although they might in many respects-with regard to the formation of
associations and the establishment of proper protective regulation sserve as models, it is doubtful whether these laws, which•in many points
are utterly at variance with modern ideas and statutes, could at this day
be enforced, either as a whole or in part. Many of the provisions of
these old laws no longer agree with the present advanced state of
natural sciences and technology. The most important relations which
a sta-tute is intended to regulate, especially with regard to other
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tra<le or iudu tries, are not touched in the :fishing-laws of the seYeral
proYiuces. Tlrn regulations reg·arding punishments are entirely antiquated, ancl tliere were no measures for making the law more effecli,e,
eveu iu the oluen times. Most of these statutes have fallen into oblivion,
o tlrnt it may justly be said that in none of the provinces of Austria
<lo tl.ie fisheries enjoy that protection by laws which is an essential condition of their success.
The decliue of the fisheries must, therefore, be mostly ascribed to
<ler'ecti,Te legislation, or, more correctly expressed, to tbe utter want
of "'gi:lation regarding the protection and practice thereof. l\fost
ci d1ized nations are either ahead of us in making new fishing-laws
suited to the <leman<ls of modern science, or are on the point of re-orgallizing their old ones.
Tti,e beneficial influence of such practical laws, and of the institutions
called to life by them, 1s universally recognized among these natious,
anu has in many cases beeu proved by figures.
Tllere is not the slightest doubt that the natural conditions in Austria are extremely favorable to the improvement of the :fisheries. :Few
otb r countries possess such a wealth of inland waters, streamsi
rirnr ·, brooks, lakes, and ponds; most of these have, even at the
pre8eut clay: an ample supply of fish, somewhat diminished as to numuer ·, hut still excelling through its great variety of fine and valuable
ort . Science and experience have in our time produced such a number of improvements in ti.le fishing-trade-such as the different ways of
pre · •r ing :fish, and the different uses to which the products of the
water are put-that by their aid it becomes possible to revive our fishe1·ie ·, in spite of unfavorable influences to which they are exposed, and
without in the lea t injuring the more important interests of navigation,
inclu ·try, and agriculture.
Tile pirit of enterprise bas also in Austria again turned toward this
bmuch of productiv industry; and it is a matter of great satisfaction
bat not only many great landed proprietors, but also nrnny small lanclwu 'r ', I ea ant , rnechauic , and workingmeu have founded e tabli hill ut for artificial fi ·h-culture, and derive considerable profit from small
sb • t o wat r ither own d or rented by them.
lu · m province , a ·socia,tions have been formed, ha,\~iog for tL eir
a · ·t m of rational fislling and :fish-culture; and there is no doubt
u h a ciatiou , adapted to the peculiar wants of tlrn fisheries,
will, if ,upportecl b,r 1 gi lative mea ures, gain ground con tantl,y.
h abo m ntion d manifold e\"ils, which have hastened the decline
of tu fi. heri , hav also prevented any practical benefit being deriv d
fr m tl.t num rou mod m imprnvements in fl bing and the fish-trade.
lf one con;id r the normou profit which other countrie derive
from t ll ir l, wfull · p1ot ctetl fi herie , and then applies tbh:i tauclarcl to
our .·t ,u i,· wat 1··, it becom
absolutely certain that a oou a
· prop r l gi 1ation ha" paved the way for the introduction of all the
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modern improvements and institutions, the results of the fisheries in
..Austria will IJe no less brilliant; our national income will then likewise
increase, and these advantages must be rated all the higher, because
the point in question is to provide a cheap and wholesome article of
food, accessible to all classes of our population, for which no substitute
of equal value can be found.
Our government is earnestly endeavoring to extend such favor~ to the
fisheries, at first in the inland waters, as are commensurate with their
imporfance to the welfare of the nation, a.nd is at present discussing the
draught of a new fishing-law, based on the most careful c0nsideration of
all the reports sent to the ministries. Our review may serve as a forerunner of this law, and in some portions as a fuller comIQentary on tbe
subject, than the necessarily limited report preceding the la,w is able
to give.

XXX.-HOW CAN OUR LAKES AND RIVERS BE AGAIN STOCKED
WITH FISH IN THE SHORTEST POSSIBLE TIME 1*
BY

Ml't.

VON DEM BORNE,

Landed Proprietor at Be1·neuchen, near Wusterwitz, Neumark, .Prussia.

The decline of our :fisheries is only in part to be ascribed to the progress of civilization; for, to a grea.t extent, it has been caused by the
senseless manner in which the fisheries have been carried on. If, therefore, the fisheries are carried on in a rational manner, it would certainly
be easy to stock our waters cornpletely, especially if we take into consideration the extraordinary fruitfulness and the rapid growth of fish.
Mr. Horak, the superintendent of the immense ponds at Wittingau in Bohemia (covering an area of about 15,043 acres), told me he was confident that he could-in a few years stock the Elbe to its utmost capacity
with fish, if a stop were put to the plundering of the river; and I am
thoroughly convinced that Mr. Horak.is right.
The first question ·to be settled would be what kinds of fish would .
be best suited for making our waters productive. We have migratory
fish, like the salmon and the May-fish, which lirn in the sea, but 8pawn
and spend their first youth in the rivers; for the brooks with gravelly
bottom, we hav~ the trout and the gray ling; and for the deep lakes,
the saibling, the different varieties of the munena, the raaken, &c., are
of importance. For shallow lakes, and for rivers und brooks which
have no gravelly bottom and flow slowly, the carp is undoubtedly the
most suitable fish. We will now devote our attention to the last-mentioned kinds of waters.
Our lakes and rivers contaiu fo,h which require very ai:fferent food,
and we accordingly divide the fish into fish of prey and p eaceful fish, or
into fish living on fish, those living on insects, and those living on plants.
The pike chiefly lives on fish, the perch lives on fish and insects, and the
carp on p1auts and insects. In the household of nature, the occurrence
of fish of prey and peaceful fish side by side is of the utmost importance.
Those fi sh which live on plants are important, because they find rnost of
th eir food in the water, and consequently produce the greatest quantity
of flesh in a given sheet of water. But if their number exceeds a certain
limit, so th at the quantity of food does no longer suffice to supply the
demand, the fish not only decrease in size but also in number, so that
t he t otal weight of fish produ ced by that sheet of water declines steadily
from year to year. Tbis is remedied by the fi sh of prey, especially the
pike, not ou1y because they eat the small fi sh, but also because they
jj

From Circular No. 1, 1876, of the Deutsche Fisherei-Vereiu.
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prev~nt the fully-matured fish, particularly the carp, from spawning.
lu lakes where one wishes to produce a great quantity of young fish, it
will, therefore, be advantageous to have no fish of prey; but where one
inteuds to produce large and heavy fish by preventing the water from
one lake to enter another, the presence of fish of prey offers the double
advantage, that they make use of the small and worthless fish, and that
they further the growth of the other fish by diminishing the number.
Among the fish living on plants, the carp is the most valuable, ou
account of its rapid growth and its great value for the table. It has,
moreover, the following qualities, wbich are very desirable for the pisci •
culturist: it is very easy to produce a very great quantity of young·
carps; the carp is a very hardy fish, and bas but few wants; and, finally,
there is scarcely a fish with whose conditions and mode of living we are
o well acquainted, as jt has been raised for centuries and bas almost
become a domestic animal.
The carp :flourishes so well in our stagnating and slow-flowing waters
that, more than any other fish, it is suited to make our fisheries productive in a very short time.
For producing great quantities of young carps, shallow ponds are
r quired, which contain no fish of prey, and can be drained entirely. It
will be well to protect the young. fish from .fish of prey for one year, and
place .fi h two years old into the open waters. They are at ·that age so
large that ii 'h of prey cannot hurt them much. If there are no ponds
where the youug fish can be placed, thus making it necessary to let the
young fiill free at an age of one year, this should, if it is in any way
po ible, be done iu spring. During winter, the carp is in a state of
torpor, and is o lazy that it becomes an easy prey to the pike, which is
particularly voracious at that season. In spring, on the other band, the
carp is li-rnly, while the pike, on account of his spawning, bas become
languid and ickly.
ul ' the country is perfectly level, there is nearly everywhere a
chance to make ponds for the young fish (" Streichteiche"), as nearly
e\Tery flowing water is suitable for :filling such ponds, and as in ca e of
nece ity even rain and snow will supply the required quautity of water.
W will uow, in accor<lauce with the experiments made on the state
of Cottbu. -P itz, iu Lu.·atia, calculate what sized sheets of wetter can be
tock d in on<.> y ar from a pond of a given size. The areas of the differut p nd ' at I •itz are a follows:
•or fi h f the fir t year, (, pawning and ycung fish), 1 Morgen*.
For fi ·h of the ' cond y ar, (growing fish), 2 JJforgen.
• r fi. h of the third year, 3.4 JJ.1orgen.
◄ r :fi ·h of the fourth year, (when the fish reach their full size), 12
lorgen.
f on wi:h to rai ·e two-y ar-old ii 'h for the market, 15.4 Morgen
uld be r 'quired for tlle next two years for every 3 Mor"One .Morgen

= 0.
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gen, occupied the first year with young fish, if such ponds are used as
the ones in Peitz. If, as I propose, the open waters shall be used for
the complete development of the young fish, tbe fact must be taken into
account that our lakes and rivers contain fish of prey, and that, because
they cannot be drained, they can never become so entirely exhausted as
the ponds. The open waters can, therefore, not be stocked as fully as
the "Abwachsteiche" (ponds where the fish reach their full size) without running the risk of crowding them too much, particularly as the
increase of the carp in the open water must be taken into account.
I would, thernfore, propose that ponds used for raising two-year-old
carp for the market should every year stock an area ten times their size,
believing that such an area will then get its full supply of fish.
If, for instance, the Wittingau lakes in Bohemia, which have an area
of 15,043 acres, were to be used for restocking the open waters with fish,
i50,430 acres would have to be completely stocked every year, and in
ten years 100 German square miles of water would be fully supplied
with fish.
All our waters could doubtless reach the highest degree of productiveness in a few years, if we were to raise two-year-old carp in our
ponds, and let the open waters take the place of the ponds where the
fish reach their full size.
That the owners of ponds would be fully repaid for their trouble will
be evident from the following instance: On the estate of Baron von
Rothschild, in Upper Sileiia, 2 to 3 feet deep puddles in the vil1ages
are used as ponds for raising two-year-old carp for stocking-purposes,
and are drained every year. These ponds, by the sale of such two-yearold carp, yield annually a net profit of 150 Mark (about $37.50) per
Morgen. They yield, consequently, ten times as much as good carpponds, in which fish are raised for the table, and more than the best
arable land. An owner of ponds can, therefore, best increase his income
by favoring as much as possible the production of two-year-old carp for
stocking-purposes.
As many proprietors of :fisheries fear that it would be difficult to catch
carp in the open water, I can assure them, from personal experience,
that if the waters are well stocked, large quantities of fish can be caught
with the different nets, both in winter and summer.
In accordance with the above, 1 JJl/.orgen would have to be stocked
with about sixty two-year-old carp.

APPENDIX E. ·

NATURAL HISTORY.

XXXI.-PRELIMINARY REPORT ON A SERIES OF DREDGINGS
MADE ON THE UNITED STATES COAST SURVEY
STEAMER BACHE, IN THE GULF OF MAINE,
UNDER THE DIRECTION OF PROF. S. F. BAIRD, UNITED STATES FISH COMMISSIO~ER, DURING SEPTEMBER, 1873.

BY A.

s. PACKARD, JR., M. D.

Though.it was the original intention to devote the month to an exploration of the Saint George's Banks, it was decided, on account of our
defective boilers, to work nearer shore, and extend the work of the
United States Fish Commission, for the season located in Casco Bay,
the dredging operations being conducted under the charge of Professor
Verrill. This involved an examination of certain unexplored portions
of that great indentation lying between Cape Sable, Nova Scotia, and
Cape Cod, which is laid down on the charts as the '' Gulf of Maine."
Through the researches of Messrs. Stimpson,Verrill, myself, and others,
in the Bay of Fundy, and of Drs. Gould, Wheatland, Stimpson, and
others, in Massachusetts Bay, together with the very thorough examination of Casco Bay and vicinity, pursued during the past summer by
Professors Baird and Verrill, we bad obtained a very complete knowledge of the coast-fauna of New England north of Cape Cod. Moreover,
the exploration of Saint George's Banks, made by Messrs. Smith, Harger,
and myself last year in the Bache, had given us some idea of the
nature of _the sea-bottom, dredging having been carried on at a depth of
432 fathoms by Messrs. Smith and Harger.
It, now remained to explore some interesting localities witllin Saint
George's Banks, and at a distance from the coast. This report em braces
an account of a reconnaissance of Jeffrey's Bank, lying south of Mount
De.sert Island; Cash's Ledge, another bank lying southwest of Jeffrey's
Bank ; of Jeffrey's Ledge, a northeastern submarine prolongation of
Cape Ann; and Stellwagen's Bank, a northerly submarine extension of
Cape Cod. As intermediate points were investigated, the series of
dredgings may be regar<led as ~onducted along six main lines running
out east rly from the shore between Portland and Cape Cod.
On the 2d of September, the Bache, with Lieutenant Jaques temporarily in command, left Peak's Island, Casco Bay, the headquarters of
Professor Baird, and made a harbor for tbe night at Booth Bay. Early
the next morning, we ran out and dredged about'' Monhegan Falls'' in
60 fathoms, searching .with dredge, tangles, and trawl for the arctic
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coral, Primnoa lepadifera, a species of sea-fan, which grows about three
feet in height. It is occasionally met with in the fiords of Norway at a
depth of 300 fathoms, while fishermen have been said to find it on the
ground known as "Monhegan Falls", and a specimen two feet high,
from Saint George's Banks, is now in the Museum of the Peabody Academy of Science at Salem, Mass. Our efforts to :find it were, however,
unavailing.
We then ran out to Jeffrey's Bank, and trawled in 82 fathoms, bringing up a fine Alecto or Comatula, a near ally to the Crinoids. This was
the first specimen taken by the Fish Commission during the summer.
The head of another specimen was captured on Cash's Ledge. Near
Jeffrey's Bank, we also dredged in deep brown mud, at a depth of 107
fathoms, with a temperature of 39¼0 , Hyalonema, apparently intermediate between H. boreale of Loven and H. longissimum of Sars from
Northern Europe. This bad previously been found off Casco Bay by
Professor Verrill. Interesting sponges, allied to Holtenia, also occurred.
Everywhere on Jeffrey's Bank and Cash's Ledge the mud was reddishbrown, and was possibly brought by currents from the Bay of Fundy.
This reu muu probably extends as far west as the mouth of Kennebec
River. The mud about Jeffrey's Ledge and in Massachusetts Bay is of
the ordinary blue color.
At noon of September 4 the sea became too rough to dredge, and we
ran into a harbor at George's Island, north of Monhegan, for shelter,
and on the succeeding day returned to Portland for repairs.
On Sep tern ber 12 the Bache left Portland for a farther exploration of
J effrfy's Bank, and on the 13th a series of dredgings was made on each
side of the southern extremity of it, at depths of 60, 105, and 100 fath~ms,
with excellent success. The weather appearing threatening, we ran
into Portsmouth.
On the 16th we began to dredge on a line extending from Portsmouth to
Ca h' Ledge. Stopping to dredge on either side of Jeffrey's Ledge,
we found, in a deep mud-hole, 95 to 98 fathoms, fourteen miles S. E. ¼
E. of Boon I land light, with a temperature of 37½o and 41°,* living
Schizaster fragilis, a beautiful sea-urchin; Molpadia oolitica, a sea-cucum b r, not previously recorded so far north on the coast of North Amerfoa; jJfacorna proxima and Aporrhais occidentalis, two shells rivaling in
ize indi idual' dredged by the reporter in shallow water in Labrador;
and tube of 8piocluetopterus t.lJl}icus Sa.rs. This abyss, so near the shore,
afforded the Iowe t temperature found during the month't) work.
The re ult of the exploration on Cash's Lellge were extremely intere tiug.
t depth ranging from fifty to eigbt,y fathoms, over a hard,
gravell bottom, ch, racterized by multitudes of A.scidia callosa,, or eapotato , the rich t a emblage of life was found that we met with in
. Th r ading of both thermometers used are given, the lowest temperature, that
giv u by a n w Cas lla- liller thermometer from the Smithsonian Institution, aud
probably nearly correct.
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the gulf. It was a rare sight to see the tangle come in over the ship's
side bung with that gorgeous star-fish, the bright-red Astrogonium phrygianuni, measuring fully eiglJt inch.es across, with lesser forms of seastars, Asterias, Oribella, and sand-stars, an enormous sea-spider or ·
Nymphon, Hyas aranea, an arctic spider-crab, and a species of J anira,
with beautiful sponges allied to Tethya,, Thecoplwra, and Hultenia-Iike
forms four or ifre in<'hes in diameter, these latter appeariug in the
trawl with Tealia and tubQs of Oerianthus borealis of Verrill, a large seaanemone. The excitement was shared by the crew, some of whom aided
in the te<lious work of separating the collections from the strands of the
tang-le.
On our way back to Gloucester we again dredged on each side of
Jeffrey's Ledge at depths of 112 and 118 fathoms, at the former station
east of the bank dredging the rare Myxine limosa Girard, (hag-fish,) in
soft mud, with a bottom temperature in both statious of 39°.
On the 23d, dredgings were made in Salem Harb9r and off Marblehead. Two days, the 25th and 26tb, were devoted to investigating tlle
summit of Jeffrey's Ledge, at a distance of nine to eighteen miles east
of Cape Ann. The temperature here was between 4G 0 and 40° in about
tweuty-lirn fathoms, a difference of about ten degrees from that of the
abysses on each side of this submarine elevation. Both here and afterward we used two dredges, one being thrown over from the hows, tlJe·
other cast from the stern of the vessel, while the tangle was pnt ffn•r ·
from the side.
On the 27th, we began to run a line of dredgings and soun<lings,from
Cape Ann to Cape Ood, crossing the middle of Stellwagen's Bank.
Dredging in depths between fifty and sixty fathoms in soft, blue mud,
northwest of Stellwagen's Bank, in tbe deepest portions of Massachusetts Bay, the fauna was found to closely reseruble tha.t of similar
localities on each side of Jeffrey's Ledge, tl1e assemblage not more
southern in character, while the temperature of the bottom water
ranged between 41½ 0 and 45° (two thermometers being used as befor.e).
In one haul of the tangle, ninety-five Otenodiscus crispatus, the coml]lon·
pentagonal star-fish of muddy bottoms, were brought up, with several
very large Asterias vulgaris ? and several young Solaster endeca arnl
papposa,; also a gigantic Oorymorpha, a hydroid polyp, iix inches in
height, and fully half an inch in diameter near the base. vYe founu on
Stell wagen's Bank, in 22-30 fathoms, coar~e sand, temperature 4sio to
50½ 0 , an abundance of Mactra polynema, the hen-clam: Oyprina islandica,
a shell resembling the quallaug, and Glycimeris siliqua, with five sponges.
The Oorymorpha was abundant here, and the tangle brought up at a
single haul from 300 to 400 star-fish, mostly Asterias. At night, about
ten miles north of Cape Race, the tangle was kept over from half past
ten until two o'clock, whe:n it came up loaded with Astrophyton, or
Medusa's-head, and other kinds of star-fish, the temperature being.
between 48° and 50°, at a depth of 34 fathoms.
44 F
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But by far the most interesting results were obtained at a distance of
about 20 miles east of Cape Race, in depths of 117 and 142 fathoms, with
a bottom temperatttre of 39° to 43¼ 0 , the former (39°) probably the more
accurate determination. Here, in a remarkably tenacious soft blue mud,
we found indruations of an intermixture of the abyssal fauna, characteristic of depths in the North Atlantic, between 100 and 1,000 fathoms, with
a temperature of about 39° Fahrenheit. At the first station examined,
in 142 fathoms, telllperature 39° to 42°, a large female Geryon, of a deepreddish flesh -color, occurred, having more spines on the carapace than
in G. tridens, and with eggs. Associated with this arctic crab o.ccurred
two fragments of a true cup-coral, allied to Cyathophyllum. On submitting the specimen to Uount Pour.tales, he at once pronounced it a species
of Deltocyathus, and, on comparison with specimens of D . .Agassizii,
Ponrtales,* from depths ranging from 60 to 327 fathoms between Cuba
and Florida, our specimens did not differ specifically. Pourtales remarks (pag·e 15) that this .coral bas been pronounced by Dr. Duncan
identical with the fossil species D. italicus, and, though closely allied,
et readily distinguished by the costre and other characters. I may
say here that the indications are that the coral was not transported to
thi spot. Tu.is is the only truly southern form which has occurred so
far north.. Wit-h the crab and coral occurred Schizaster fragilis and
certain shells and worms.
The other tation was ten miles northwest, in 117 fathoms, with the
same soft, tenacious mud, the temperature 39¼o to 43 20. Here occurred
a smaller Geryon, perhaps a male, and apparently, judging by Wyville
Thomson's figures in his work " The Depths of the Sea" (page 88),
identical with Kroyer's Geryon tridens. With this crab were associated
bell and worms. This day ended our explorations, and at night the
Bache arrived in Salem.
In my work 1 was assisted by Mr. O. Cooke, assistant iu tbe Museum
of the P abody Academy of Scieuce at Salem. I would also express my
obligation to Captain Howell and the officers of the .Bache for the efficient aid they rendered me.
)

1

" Illn tra.ted atalogwe of the Museum of Comparative Zoology, iv. Deep Sea Corals.
By L. l!,. de Pourta.les, assistant, United States Coast Survey. 1871.
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CLASS
SUBCLASS

FARLOW,

M. D.*

.ALGlE.
FLORIDEJE.

ORDER RHODOMELElE
(inc. LAURENCIE~).

Lmx.
Key West; West Indies·; Brazil.

AMANSI.A. MULTIFIDA,

DASYA GIBBESII, Harv.

Key West ;Cuba.

,

Chenille.
Key West to Cape Cod; Salem, Mass!; Sout"hern Europe; West

DASYA ELEGANS, .Ag.

Indies.
DASYA RAMOSlSSIMA, Harv.

Key West.
DASYA HARVEYI,

Ashmead.

Key West.
DASYA MOLLIS, Harv.
Key West; Cuba.
DASYA MUCRONA'l'A, Harv.

Key West.
DASYA WURDEMANNI,

Bailey.

Key West.
DASYA CALLITIIAMNION, Harv.

San Diego; Sant~ B~rbara, Cal.
DASYA TUMANOWICZI, Gatty.
Key West.
DASYA LOPHOCLADOS, Mont.
Key West.
DASYA PLUMOSA, Bail. and Harv.
Pacific coast.
_i. The-classificn,tio~ adoptcdilis a modification of that given by Thuret in Le Jofo;'s
LiBlc dea Algnes Mtirmes de Cher/Jou1·g.

692

REPORT OF COMMISSIONER OF FISH AND FISHERIES.

B0STRYCHIA M 0NTAGNEI, Harv.
Key West.
B0STRYCHI.A. CALAMISTRATA, Mont.
Key West ; West Indies ; Pacific Ocean.
B0STRYCHI.A. RIVULARIS, HarY.
Isle of Shoals, N. H., to Iflorida; Australia.
B0STRYCHI.A TUOMEYI, Harv.
Florida; Pacific Ocean.
B0S'l.'RYCHIA MORI1'Zl.A.NA, Mout.
Florida ; Guiana ; and the West Indies.
P0LYSIPHONI.A. URCE0LA'l'A, Grev.
New York, northward; Ualifornia. North Atlantic and Pacific.
Var. patens, Cape Ann, Mass.; Santa Cruz, Cal. Var. formosa,
New England.
PoLYSIPH0NI.A. SENTICUL0SA, Harv.
Santa Cruz, Cal.; Vancouver's Island.
POLYSIPH0NI.A HAVANENSIS, Mont.
Var. Binneyi, Ag., Key West; France; West Indies.
POLYSIPHONI.A FERULACEA, A.g.
Key West; West Indies ; Pacific Ocean ; Australia.
POLYSIPHONI.A. SUBTILISSIM.A., Mont.
Jackson's Ferry, West Point, N. Y.; Providence, R. I.; Newburyport, Mass.; southward to Guiana.
POL YSIPH0NI.A. SECUNDA, Ag.
Key West; Southern Europe.
P0LYSIPHONIA FRAC'l'A, Ilarv ....
Key West.
POLYSIPIIONI.A. ECHINATA, Harv.
Key West.
POLYSIPII0NIA HAP ALACANTHA, Harv.
Key West.
P0LYSIPII0 IA. G0RGONIJE, Harv.
K y W t ; Loo Choo Islands.
POLY IPII0 IA OLNEYI, Harv. Dough-balls.
Long l land Souud.

P

Nigger-hair.
ork, northward.
IA IIIR'.l.'A,

Var. arietina, Harv., same limits.

g.

t; Mediterranean.
EL0 GATA, Grev. Lobster-claws.
ound to Lynn, fass.; Europe.
IOLA.CEA, Grev.
ork, north ward; Europe.

L 'IPII0 I

I ·land

p
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POL YSIPII0NIA

FIBRILL0SA, Grev.
Noank, Oonn.; Orient Point, L. I.; Wood's Hole, Mass.; Europe.
POLYSIPH0NIA COLL.A.BENS, Ag.
San Diego, Oal. f; Southern Europe.
POLYSIPHONIA VAHIEGATA, Ag.
Oape Cod, south ward; Europe.
J>oLYSIPHONIA PENNA'.l'A, Ag.
Southern California; Southern Europe; Australia.
PoL YSIPH0NIA p ARASITICA, Grev.
California ; Rhode Island¥; Europe. Var. dendroidea, Ag., California ; Chili.
POL YSIPH0NIA BAILEY!, Ag.
Pacific coast.
P0LYSIPHONIA PECTEN-VENERIS, Harv.
Florida.
P0LYSIPHONIA EXILIS, Harv.
Key West.
P0LYSIPHONIA ATR0RUBESCENS, Grev.
New York to Cape Ann; west coast?; Europe; Africa -; Fal'kland Isles.
P0LYSIPH0NIA BIPINNA'l'A, Post. and Rupr.
West coast; North Pacific.
PoLYSIPH0NIA Woonn, Harv.
vVest coast.
P0LYSIPH0NIA NIGRESCENS, Grev.
East and west coasts; Europe.
P0LYSIPHONIA VERTICILLATA, Harv.
California.
P0LYSIPH0NIA FASTIGIATA, Grev.
New York, northward; California 1; Europe.
OD0NTHALIA ALEUTIQA, Ag.
Oregon; North Pacific.
OD0NTHALIA LYALLII, Harv.
Vancouver's Island.
ODONTHALIA DENTATA, Lyngb.
California; New ,.E ngland?; Nortlrnrn Europe; Nova Scotia;
Canada.
RHOD0MELA LARIX, Ag.

Oregon and California; North Pacific.
RH0D0MELA FL0CC0SA, Ag.

Oregon and California; North Pacific.
RH0D0MELA SUBFUS0A, Ag.
New York northward. Var. gra-eilis, same limits. Var. Rochei,
Long Island Sound; North Atlantic, and Pacific
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DIGENIA SDIPLEX, Ag.

Key West; Southern Europe; Iudian Ocean; Red Sea.

'

BRYOTII.A.M 10:X TRlANGUL.A.RE, Ag.

Key West; West In des ; Brazil.
BRYOTHAMNION SEAFORTHII, Ag.

Florida. to Brazil.
Harv.
or·th Carolina and southward.

ALSIDIUl\'[ BLODGETTII,
i:

ACA THOPHORA THIERII, Lmx.

Florida to Brazil ; Pacific Ocean.
Ag.
Florida to Brazil ; east coast of Africa.

ACANTHOPIIORA MUSCOIDES,

AOANTHOPIIORA DELILEI, Lmx.

Florida; Mediterranean and Red Seas.
OHO DRIA DASYPHYLLA,

CHO

Ag.

Cape Ood, southward; Europe; Australia.
TDRIA STRlOLATA, Ag. ( 0. Baileyana, Mont.).
Cape Co<l, sou th ward ; Adriatic Sea.

IIO DRI.A. TENUISSIMA, Ag.

Long I land Sound ; Europe; Australia.
' IIONDRIA. LI'l'TORALIS, Harv.
Wood's Hole, Mass.; Florida; Mexico.
no TDRlA ATROPURPURE.A., Harv.
Charle ton, S. C., and south ward; California.
Crro DRI.A NIDIFICA, Harv.
Pacific coast.
L.A.URENCI.A. PINNATIFIDA, Lrux. Pepper-dulse.
aliforuia; Europe; Pacific and Indian Oceans and Red Sea.
L.A. RE CI.A. VIRGA.TA, Ag.
California; Cape of Goou Hope.
L

R E CI.A. OilTU .A., Lmx.

L

RE CIA IMPLIO.A.TA,

Florida; California; common in all tropical seas.
t; W
L

g.

t Indies.
, Harv.

L

eas.
L

g.
tlantic oa t of pain; Mediterranean and Adriatic
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Orm~ll CIIYLOCLADIEJE.
CHYLOCLADIA ov .A.us, Hook. (Lomcntar-ia., Eudl.)
Ualiforuia. Var. Ooitlteri, Ha1T., California; Europe.
°l LO:MEJ. TA.RIA SACCA'l'A, J. Ag.
Califoruia.

ORDER SPHJEROCOCCOIDE1E.
GP..INNELLI.A A)iERIC.A.N.A, Harv.
Loug- Island Souud to Norfolk, Va.
DELESSERI.A SlNU0SA, LuJX.
Long Island Sound, northward; Europe; .Arctic Ocean.
DELESSERIA QUERCIF0LIA, Bory.
California; Cape Horu aud Antarctic Ocean.
DELESSERIA AL.AT~ Lmx.
Nahant, Mass., 11ortliward; Northern Europe.
DELESSERIA .ANGUS'l'ISSIMA, Griff.
Gloucester, Mass.; Great Britain.
DELESSERI.A W oonrr, Ag., Bid rag.
Vancouver's falaud.
DELESSERIA HYP0GL0SSUM, Lmx.
Charleston, S. C., and southward; Europe-.
DELESSERIA TENUIF0LIA, Harv.
Key West.
DELESSERI.A INV0LVF.NS, Harv.
Key West.
DELESSERIA LEPRIEURII, Mont.
West Point, N. Y., and southward; in tropical and subtropical
seas.
DELESSERI.A DECIPIENS, Ag., Bidrag.
West coast.
NITOPIIYLL~M PUNCTA'l'UM, var. ocellatum, Gre~.
Smith ville, N. C.; Key West; Europe; Tasmania.
NrT0PHYLLUM SPECT.ABLE, Eatoa, mscr.
California.
:NrTOPIIYLLUM LACER.A.TUM, Grev.
California; Europe.
NIT0PIIYLLUM L.A'l'ISSIMUM, Ag., Bidrag.
California.
Nr'l'0PHYLLUM ARE0LA'l'UM, Eaton, mscr.
California. · ,
NrTOPilYLLUM FRYEANUM, Harv.
California.

rrn11
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ls ITOPIIYLLU:\1

(NEUROGLOSSUJ\1) ANDERSONII, Ag.

California.
ITOPIIYLLU11 RUPRECH'l'IANUM, Ag., Bidrag.

Wist coast.
NIT0PHYLLUM FISSUM, Ag., Bidrag.
West coast 1; Cape of Good Hope; Peru.
0ALLIBLEPHARIS CILIA'.l'A, Kiitz.
Cape Ann, Mass., northward; Em:ope.
GRACILARIA. MUL'l'IPARTITA, Ag.

East and west coasts; Europe •. Var. angustissima, Harv., New
York to Cape Cod.
GRACILARIA C0MPRESSA, Grev.
Key West ; Europe.
GRACILARIA 0ERVICORNIS, Ag.

Key West to Brazil.
GRACILARIA C0NFERV0IDES, Grev.
Charleston, S. C., and southward; Califoi;nia; Oregon; Europe;
East and West Indies; Australia.
GRACILARIA ARMATA, Ag.

Key West; Mediterranean and Adriatic Seas.
ORACILARIA DIVA.RICATA, Harv.
Key West.
GRACILARIA POITEI, Lrnx.
Key West ; West Indies.
f GRACILARIA DAMlECORNIS, Ag.
Atlantic coast.
GRAOILARIA' BL0DGETTII, Harv.
Key West.
ORDER CORALLINE1E.
•

OR.ALLI A OFFlCIN.A.LIS,

L.

York, 11ortlnvard; California and Oregon; Europe; North
Atlantic and Pacific.
w

J

,Lmx.

e t; San Diego, Cal.; Europe; Cape of Good Hope; Pacifi Ocean.
J
CEA Ilarv.
t.

ILLI

DIA,

Lmx.

W ' t Intlie .
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DEBILIS, Klitz.
Flori<la; West Indies.
AJ\1PIIIROA C.ALIF0RNICA, Decaisne.
West coast.
M.liJL0BESIA MEl\iBRANACEA, Lmx.
East coast; Europe; .:Australia.
MELOBESIA FARIN0SA, Lrnx.
East coast; Europe; Australia.
MELOBESIA PUSTULA'l'A, Lmx.
East and west coasts; Europe; Australia.
LITH0THAMNION POL YM0RPHUM, Aresch.
Eastport, Me.; Europe.
RILDENBRANDTIA R0SEA, Klitz.
New England coast; Europe.
AMPHIROA

ORDER

GELIDIEJE.

GELIDIUM C0RNEU:M, Lmx.
Florida; California. Var. crinale, Charleston, S. C.; New Haven,
Conn.; Wood's Hole, Mass.; Portland, Me. Found in almost
all seas.
GELIDIUM CARTILAGINEUM, Grev.
Santa Cruz; Sau Diego, Cal.; Cape of Good Hope; Madagascar;
Philippine Islands; Brazil.
GELIDIUM O0UL'.l'ERI, Harv.
California.
WURDEl\fANNIA SET ACEA, Harv.
Key West.
EUCHEUMA ISIF0RME, Ag.
Key West; West Indies.
EUCHEUMA ¥ ACANTH0CLADUM, Ag. (Ohrysymenia, Harv.)
m~y West. ,,
ORDER HYPNEJE
HYPNEA MUSmF0RMIS, Lmx.
Wood's Hole, Mass., and southward; California.
temperate and tropical seas.
TIYPNEA? CRIN.ALIS, Harv.
California.
B YPNEA DIVARICATA, Grev.
Key West; Gulf of Mexico; Australia.
ilYPNllA C0RNUTA, Ag.
Key West·; Pacific Ocean.

In nearly all
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ORDER

RHODYMENIEJE.

Grev. Common dulse.
_ orth Uaroliua, nort.11\"\"ard; west eoast1; Europe; CapeHorn,&c.
RIIODYME ~u p ALME'.l.''.I.'A, Grev.
Halifax, N. S.; Southern California; Europe.
RHOD~l\IENIA CORALLINA, Grev~
Southern Ualiforuia; Chili; New Zealand; Antarctic Ocean.
EUTHORA CRISTA.TA, Ag.
Nahant, MasR., and northward, common; dredged off Block
Island, R. I., and off Gay Head, Mass.; N orthem Europe.
PLOCAMIUM COCCINEUM, Lyngb.
West coast, common; East coast 1; fouud in some form in nearly
aJI seas.
STENOGRAMMA INTERRUP'l'A, Mont.
California; Austrnlia; Europe.
PnmA CALIFORNICA, Harv.
Ualiforuia.
CIIAMPIA PARVULA, Harv.
Cape Uod, southward; :Europe.
LmmNTARIA BAILEY ANA, Farlow ( Chyloeladia,, Harv.).
Cape Cod soutllward to vVest Indies.
LOME TART.A. ROSE.A, Thuret.
ewport. R. I.; Gay Head, Mass.; Portsmouth, N. H.; Europe.
RIIAilDONIA TENER.A, Ag., Bidrag (Solier-ia chordalis, Ner. Am. Bor.).
ape Cocl, outbward; West Indies.
RIIABDONIA COUL'.l.'Ein, Harv.
California.
IlIIABDONIA RAM0SISSIMA, Ag., Bidrng ( Chrysymenia, Harv.).
Key Wt t.
, ' RDYLECLADIA IlUN'.I.'II, Harv.
arrao-an ett Bny.
0TIDYLECLADIA II REGULARIS, Harv. ( Ohylocladia rigens, Ag.).
y W 't ; We 't Iudies.
ORD LE LADIA C0NFER'l'A, Ag.
1-..:'au Di ~go, al ; Spaiu; Algeria.
RHODYMENIA PALMA.TA,

ORDER

PO ... GIOOAJ:tPElE.

DU,
g.
ork, nortll war 1 ; Europe.
ORDER

p .y
◄

QU

1.ARIElE.

-P RP REA, Crouan .
a ·tpcrt, .J1 . ; Europe.
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BATRACIIOSPER~1E1E.

Ag.
Key We t; Europe.
NEMALION MUL'l'IFIDU:i\1, Ag.
Wateh Hill, R. I., and 1.10rthward; Europe.
SCIN.A.IA Fl1RCELLA'l'A, Bivon.
Newport, R. I.; Gay Head, Kata ma., Mass.; California. Var. unilulata, Sau Diego, Cal.; Europe. Generally in the warmer seas.
LI.A.GORA VALID.A., Harv.
Florida.
LI.A.GORA PINNA.TA, Harv.
Florida.
HELMINTIIORA. DJVARICA.'l'A,

LIAGOl{A LEPROSA, Ag.

Key West; Gulf of Mexico; Loo Choo Islands.
LT.A.GORA. PULVERULEN'l'A, Ag.

Key

·w e::, t; Gulf of Mexico; Japan.

LI.A.GORA F ARIONIC0LOR, Mel ville.

Key West.
LIA.GORA O.A.YOHUES0NICA,

Melville.

Key West.
ORDER

WRANGELIElE.

Ag.
Key West; .Southeru Europe.
WRANGELIA. MUL'l'IFIDA, Ag.
Key We~t; Europe.
WUANGELIA PENIOILLATA,

GIGARTINElE.

ORDER
PHYLLOPHORA BRODI1EI, Ag.

Long Jshi,.nd So1rn<l, northward; Northern Europe.
PHYLLOPIIORA MEMBRANIFOLIA, Ag.

Loug Islaud ·sol!u<l and northward.; Northern Europe.
PnYLL0PIIORA. CLEVRLANDII,

Farlow.

Sau Diego, Ual.

(inc. G. Torreyi, Ag.).
Peuobscot Bay; Peak's faland, Me.; Beverly, Nahant, Mass.;
also near New York; Europe.

GYMNOG0NGRUS NORVEGICUS, Ag.

GYl'lNOG:ONGRUS TENUIS, Ag.

Ualiforuia; West Indies.
GY:)INOGONGRUS GRIFFl'l'HSIJE,

California; Europe.
G-Yl\IN0G0::'i"GRUS LINEA.ms,

Ualiforuia.

Ag.

Ag.
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AHNFELTIA GIGARTIN0IDES, Ag.
WPst coast.
AHNFEL'l'IA. PLICATA, Fr.
Xew York, northward; west coast; Europe.
AHNFELTIA 1 PINNULA'l'A, Harv.

Key We~t.
CYST0CL0NIUM PURPURASCENS, Klitz.
New York, northward; Europe.
CALLOPHYLLIS LACINIA'l'A, Klitz.
Uape Henlopen, N. C.; California; Europe.
CALL0PHYLLIS VARIEGA'l'A, Ag.
California; Peru; Antarctic Ocean.
CALL0PHYLLIS 0B'l'USIF0LIA, A.g.
San Diego, Cal.; Southern Ocean.
CALL0PHYLLIS DTSCIGERA, Ag.
California ; Cape of Good Hope.
CALL0PHYLLJS ORN.A.TA, Mont.
California¥ ; Aucklaud Islands.
UALL0PHYLLIS FLABELLULA'rA, Harv.
California; Vancouver's Island.
CONSTANTINE.A. SITCHENSIS, Post. and Rupr.
Oregon ; Santa Cruz, Cal. ; Alaska.
GIGARTINA .A.CICVLARIS, Lmx.
Florida; Europe; Indian and Southern Ocean.
GIGAUTINA CANALICULATA, Harv.
West coast.
GIGARTINA M0LLIS, Bail. and Harv.
Puget Souud.
GIGARTINA MAMILL0SA, Ag.

Ma ·sachusetts Bay, northward; Oregon; Santa Cruz, Cal.;
Europe; North Atlantic and Pacific.
GIGARTINA MICR.0PHYLLA, Harv.
California.
GIGARTINA J ARDINI, Ag., Bidrag.
California.
GIG.A.RT! A VOL.A s, Ag.
'e t coast f.
GIGARTINA SPI OS.A., Klitz.
aliforuia.
IGAR'l'l A RA.DULA, Ag.
,-r tcoa t. ape of Good Hope; Australia; Auckland Islands;
:u. exa perata, c t coast.
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GIGAR'.l'INA CIIAMISS0I, l\iont.
California. 1; Peru ; Brazil.
•CHONDRUS CRISPUS, Lyngb. Irish moss .
.£ ortll Carolina; New York, and northward.
Very common.
CH0NDRUS AFFINIS, Harv.
Califprnia.
CHONDRUS C.AN.ALIOULATUS, .Ag.
California ; west coast of South .America.
lRID.lEA LAMINARIOIDEs, 13ory. (including Iridrea minor and Iridrea

dichotoma).
West coast of North and South .America.
I _RID.lE.A. PUNICEA, Post. and Rupr.
Santa Cruz, Cal.¥; Sitka.
E~D0CLADI.A. MURIC.A'l'.A., .Ag.
West coast.
GL0IOPEL'.J.'IS FURCATA, Ag.
Oregon ; North Pacific.
ORDER CRYPTONEMIE1E.
CRYPTONEMI.A. CRENUL.ATA, Ag.
Key West to Brazil.
CRYP'.l'ONEMI.A LUXURI.ANS, Ag.
Key West to Brazil.
CHRYSYMEN[.A ENTER0M0RPHA, Harv.
Key West.
CHRYSYMENI.A HALYMENIOIDES, Harv.
Key West.
CHRYSYMENI.A .AG.ARDHII, Harv.
Key West.
CHRYSYMENI.A UV.ARIA, .Ag.

Key West to Brazil ; Europe.
HALYMENIA LIGUL.AT.A., .Ag.
Key West. Var. Galifornica; Santa Cruz, Cal.; Europe.
HALYMENIA FLORESIA, .Ag.
Key West; Europe.
CoRYNOM0RPHA CL.AVAT.A, .Ag., Bidrag (Acrotylus, Harv.).
Key West.
PRIONITIS L.ANCE0L.A'l'A, Harv.
West coast.
PRIONITIS .ANDERSONII, Eaton, mscr.
Banta Cruz, Cal.
EDULIS, .Ag.
Oregon; Europe; Japan.

• SCHIZYMENIA
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ScIIIZY~1ENIA 1 C0CCTNEA, IIarl"'.
Santa Cruz, Cal.; Vancotwer's Island.
GR.ATEL0UPIA GIBBESII, Harv-.
Charleston, S. 0., and southward.
GRA'l'EL0UPIA OUTLERIJE, Klitz.
Califoruia; Chili.
GRATEL0UPIA FCLICINA, Ag.
Florida; West Iudies; Europe; Indian Ocean.
NEMAST0MA ¥ BAIRDII, Farlow.
Gay Head, Mass.
ORDER DUMONTIElE.
HAL0SACCION HYDR0PII0RA, Ag.
West coast.
HAL0SACCION FUCIC0LA, Post. and Rupr.
West coast.
HAL0SACCION RAJ'IENTACEUM, Ag.
Gloucester, Mass., and northward; Northern Europe.
CATA.NELLA PINN AT A, Harv~
Key West.
ORDER SPYRIDIElE.
SPYRIDIA ACULEATA, Klitz.
Florida; Gulf of Mexico ; Europe ; Red Sea.
SPYRIDIA FILA1\ffiNT0SA, Harv.
Ma sachusetts Bay, ~outhward; Europ~; all warm seas.
ORDER CERAMIElE.
MICR0CLADIA C0UL'l'ERI, HARV.
We t coast.
MICROCLADIA OALii'0RNiCA, Farlow.
California,..
fICR0CLADIA BOREALIS, Rupr.
W st coa t.
CLAVULA 'l'UM, Ag.
Key v\ e t; California. Common in all tropical and subtropical
ea.

CENTROCERA

CENTROCERAS EAT0 IANUM, Farlow.
We t coat.
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31 D,E LONGCIIA11P II, Cb.
ahant, fa ., and uorthwartl; Europe: Tasmania.

0 E RA31IUM DIA.PITA UM, Roth.

Occasioually found on the New England coast; California;
Europe'; Cape of Good Hope; Australia.
CERAl\IIUM STRICTUl\f, Harv.
New England; Europe.
CERAl\HUM YouNGII, Farlow, mscr.
Oanarsie, L. tl.
0ERAMIUM 'l'ENUlSSIMUM, Lyngb.
Key West ; Europe.
CERAMIUM F ASTIGIATUM, Harv.
Southern New England; Europe.
OERAl\UUM BYSSOIDEUM, Harv.
Key West.
PTILO'.l'A DENS.A., Ag.

Southern California.
Harv.
Oalifornia. '

PTILO'.l'A HYPNOIDES,

PTILO'.l'A ASPLENIOIDES, Ag.

· Oregon, northward.
PTILOTA PLUMOSA, Ag.
East and west coasts. Var. filicina, west coast. Var. sermta.
New England from Nahant northward; also northwest coast;
Northern Europe.
P1.'ILOTA ELEGANS, Bonnem.
New York, northward; Europe.
GLOIOSIPHONIA CAPILLARIS, Cal'ln.
Long Island Sound to Cape Ann, Mass.; Europe.
CROUANIA A'l'TENUA'l'A, J, Ag.
Key West ; Europe; Australia.
HALlilWS ~QUISETIFOLIUS, Kiit.z.
New York 1 ; Europe.
GRIFFITilSIA CORALLINA f, Ag.
New York to Gloucester, Mass.; Europe; Australia.
CALLITHAMNION ARBUSCULA, var. Pacifica, Ag. (0. Pikeanum, Harv.).
Californfo,.
Ag.
:New York to Cape Cod; Europe.
OALLI'l'HA::tlfNION BAILEYT, Harv.
New York, southward.

CALLITHAMNION TETRAGONUM,

OA.LLI'l'IIAMNION PTILOPHORA,

Oalifornfa.

Eaton, mscr.
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CALLITIIA)1NION SQUARRUL0SUM, Harv.

California.
O.A.LLITHAMNION BoRRERI, Ag.
New York to Nantucket; Europe.
CALLITHA:MNlON P0LYSPERMUM, Ag.
New York, south ward ; west coast; Europe.
OALLI'l'HAMNION BYSS0IDEUM, Arn.
~ahc\.nt to New York; Europe.
CALLITH.Al\1:NION DIETZI1E, Hooper.
Loug- Islaml Sound.
CALLITHAMNION C0RYMB0SUM, Ag.
New York, northward; Europe.
CALLITHAMNION VERSIC0L0R, Ag., var. seirospermum, Harv.
New York, north ward; Europe.
CALLITHAMNION PLUMULA., L.vngb.
Long Branch, N. J., to Gay Head, Mass.; Europe; Southern
Ocean.
CALLITHAMNION HETER0M0RPHUM, Ag., mscr.
Califoruia.
OALLI'l'HA}1NION AMERICANUM, Harv.
New York, northward.; Vancouver's Island.
CA.LLI'l'HAMNIO PYLA.IS.lIU, Mont.
Orient, L. I., and north ward; Europe.
CA.LLITIIAM ION FL0CC0SUM, Ag.
Mas 'acbusetts Bay, northward; Northern Europe. Var. Pacificum, Harv. Santa Urnz, Cal.
CALLITIIA.MNIU:;:\'l CRUCIA.'l'UM,

Ag.

New York to Cape Cod ; Europe.
O.A.LLI'l'IIAMNIO LEJ0U>SIA, Farlow, mscr.
an Di go, Cal.

Ag.
•w York to Cape Cod; Europe.
CALLITII ::.vr ro Ro·rrrn, Lyngb.
ew England coa t; Europo.
CALLITHAM ION TURNERI,

1 ORDER PORPHYRElE .
• P0RPIIYR.A. V LG.A.RI ' Ag.
E rywb r .

Laver.
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rnLORIDElE.
INCER1'1E SEDIS.

UH.A.NTRANSIA DAVIESII, Thur.
Gloucester, Gay Head, Mass.; Europe.
CH.A.NTRANSIA SECUNDA.TA, Thur.
Peak's Islau<l, Me.
CH.A.NTRANSI.A. VIRGA'.l.'ULA, T,buret.
New York, northward; Europe.
ERYTIIROTRICHIA CILIARIS, Th uret.
Charleston, S. 0.; Europe.
ERYTHRO'.l.'RICHIA CERAl\HCOLA, .Aresch.
.
Bnzzard's Bay, Uape .Ann, Mass.; Portland Harbor, Me.
GoNIOTRICHUM ELEGANS, Zanard.
Cotuit Port, Mass.

SUBCLASS MELANOSPOR~.
ORDER DIOlYOTElE.

HAL YSERIS POLYPODIOIDES, .Ag.
North Carolina ; Europe.
PA.DINA PAVONI.A., Lmx. Peacoclc~s-tail.
East coast from North Carolina southward ; Europe; in most
warm seas.
ZONA.RIA LOilATA, .Ag.

Key West ; West In die~; Cape of Good Hope ; Brazil ; Pacific
Ocean.
ZONA.RIA FLA.VA, .Ag.

California 1; Southern Europe and Northern .Africa..
ZONA.RIA IN'.l.'ERRUPTA, .Ag.

Ualifornia ; Cape of Good Hope ; Australia; New Zealand.
Ag.
Florida to Brazil.
DICTYOTA FA.SCIOLA, Lmx.
Florida ; Mediterranean Sea.
DICTYOTA DICHOTOMA, D. C.
Charleston, southward; common in all warm seas.
DICTYOTA CILIA.TA, Ag.
Key West; West Indies.
DICTY0TA KUNTHII, .Ag.
San Diego, Ual.; Peru; New Zealand.
45 F

T.A.ONIA 'SCHR<EDERI,
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Lmx.
Key West; West In<lies.

DICTYOl'A DARTAYR,ESIA.NA,

·

DIC'l'YOTA ACUTILOBA, Ag.

Key West '/ ; Sandwich Islands.
ORDER

FUCACElE.

Ag.
Atlantic coast, from Cape Cod south; Atlantic Ocean generally;
Australia.
SARGASSU::.\I .AJmINE, Ag.
Florida ; West Iudies.
S.ARGASSU:i\'.I IlACCIFERUl\f, Ag.
Gulf-weed.
Gulf Stream an<l floating off the southern coast; Europe; Indian
aud Pacific Oceans; Australia; New Zealand; forming great
masses in what is known as the Sargasso Sea in the Atlantic.
SARGASSUl\:I FILIPENDULA, Ag.
Key West; Gulf of Mexico.

8.A.RG.ASSU:1\1 VULG.ARE,

SARG.ASSUM DENTIF0LIUM, Ag.

Key W(~St; Red Sea..
SARGASSUl\f AGARDIANUl\I,

Farlow, mscr.

San Diego, Cal.
Ag.
Guadeloupe Island, off California; Japan.

SARG.ASSUl\I PILULIFERU3I,

TuRm ARIA VULG.ARIS, Ag.

Ke.Y West; West Indies ; Red Sea; China; Indian Ocean ; Australia,.
PIIYLL0SP0R.A l\1ENZIESII, Ag.
Var. r;labra, we t coast.
IlALlDUYS 0S)IUNDACEA, Ilarv.
West coa t.
F C

FASTIGIA'l'US, 'Ag.

·w
•F

F -

"t coat.

' (OzoTIIALLIA) N0Dosus, L. Rock-u·eed.
i a·
c a t, uorth of Cllarle ton; Europe; North Atlantic.
DI.'TICII ', L. (F.jiliformis, Gm.).
J\1arbl h ad, Ia . ; Europ .

California.
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""Fucus VESICUL0SUS, L. Rock-u·eed.
East coast, nortll of Cl1arleston ; west coast; Europe; North
Atlantic aud Pacific; Australia 1.
Fucus SERR.A.TUS, L.
Newburyport, Mass.; Nova Scotia; Europe.
ORDER PillEOSPOREJE.
SUBORDER

LAMINARIE£.

""l\1.A.CROCYSTIS PYRIFERA, Ag. Great lcelp of Oregon and Californ-ia.
West coast of North aud South America; Australia; and Antarctic OcP,an.
LESSONIA NIGRESCF.NS, Bory.
Oregon; Chili; southward.
*NERE0CYSTIS LUTKE.A.NA, Post. and R □ pr. Great bladder-weed.
Monterey, Cal., and northward.
POSTELSIA PALM...:EF0RMit-l, Ruprecht. Kalcgum-chale.
Santa Cruz, Oal., and northward.
P'.l'ERYG0PH0RA O.ALIF0RNICA, Ruprecht. Kcha balba; Mangai.
Santa Cruz! Cal., north ward.
* ALA.RU.. ESCULENTA, Grev. Badderloclcs. Henware.
Cape Cod, northward; Monterey, Cal., northward; Europe.
AL.ARIA FISTUL0SA., Post. and Rupr. ,
Northwest coast.
AL.A.RIA M.A.RGINATA, Post. and Rupr.
Northwest coast.
O0STARI.A TURNERI, Grev.
N ortb west coast.
DICTYONEUR0N CALIFORNICUl\f, Ruprecht.
N ortl.t west coast.
LA.MIN.ARIA DERl\fAT0DE.A., De la Py 1.
Peak's Island, Me.; Eastport, Me.; Newfoundland; Kamtschatka;
Vancouver's Island.
'
*LAMINA.RIA SA.CCARHINA, Lrnx. Devil's apron; Kelp.
New York, northw:.ml; west coast; Europe; ,Japan t
*LA.MINARI.A L0NGICRURIS, De la Pyl. Devil's Apron; Kelp.
New England, north ward; lforthern Europe; North Atlantic and
Pacific.
*LAMINARIA FLEXICAULIS, Le Jolis. Devil's apron; Kelp.
New England; Europe; Californiat
"'LAMINA.RIA llLA'l'YMERIS~ De la Pyl.
New Euglan<l f; Newfoundland.
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AGARUJ1 TURNERI, Post. and Rupr. Sea-colander.
Nahant, Mass., northward; northwest coast.
TH.A.LASSIOPHYLLUM CLA.THRUS, Post. and Rupr.
Northwest coast.
SunoRDER

SPOROCHNEJE.

STIL0PHORA RHIZ0DES, Ag.
Long I sland and Vineyard Sounds; Europe; Tasmania; Southern Ocean.
STILOPHORA PAPILL0SA, Ag.
Chesapeake Bay ;1 Adriatic and Mediterranean Seas.
STRIARIA. A'l'TENUA.'l'A, Grev.
Flushing, L. I.; Europe.
SUBORDER

ASPEROCOCCEJE.

ASPER0C000US C0MPRESSUS, Griff.
Gloucester, Mass.; Europe.
ASPER00000US SINU0SV~, Bory.
Key West; s .an Diego, Cal.; Southern Europe; tropical and subtropical oceans generally.
ASPER0C00CUS ECHINATUS, Grev.
New England coast; Eur<;>pe.
HYDR0CLA'l'HRUS CAN0ELLATUS, Bory.
Florida to Brazil; Mauritius; Australia.
RALFSIA. VERRUC0SA, Aresch.
Nahant, northward; Europe.
SUDORDER

CHORDARIEJE.

CrroRDA. FILU:\i, Stack.
New York, northward; Europe.
CHOR.DARIA. FLAGELLIF0H,MIS, Ag.
ew York, nortbwar<l; Europe; North Atlantic and Pacific;
Oape of Good Ilope; Chili.
CH0RDARIA .A.IlIETI A, Ropr.
auta Cruz, Cal., northward.
CIIORDA.RIA DIVA.RICA.TA., Ag.
w ork to Glouce ter, Ma~s.; Europe.
OAST
Mass. ; Portland, Me.; Sand Key,
J..

urope.
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SunoRDER MYRIONEME.2E.

Gray.
New York, north ward ; Europe.
ELACHIS'l'A FUCICOL.A, Fr.
New England; Europe.
MYRIONEMA STR.ANGULANS, Grev.
Fisher's Island, N. Y.; Wood's Ilole, Mass.; probably every•
where.
MYRIONEM.A LECL.ANCHERII, Harv.
Gay Head, Mass.
LE.ATHESI.A.. TUBERIFORMIS,

SUBORDER ARTHROCLADIE...E.

Duby.
Wilmington, N. 0. ; Europe.

ARI'HROCL.ADIA VILLOSA,

SUBORDER SPHACELARIE...E.

Ag.
New England coast ; Europe ; Cape of Good Hope ; Australia;
Cape Horn, &c.
CLADOSTEPHUS VERTICILL.A.TUS, Ag.
New England coast; Europe.
CLADOSTEPHUS SPONGIOSUS,

SPHACEL.ARI.A FUSCA, Ag.

On Aniphiroa Ualifornica,, San Diego, Cal.; England.
SPH.ACEL.A.RIA RADIO.A.NS, Ag.

New Engla11d coast; Europe.
Ag.
New York, nortllward; Europe.

SPH.ACELARI..i CIRRHOSA.,

SUBOUER ECTOCARPE...E.

Harv.
Penobscot Bay; Rhode Island; Europe.
EcTOC.A.RPUS BRACHI.ATUS, Harv.
Boston, north ward; Europe.
EcTOCARPUS FIRMUS, Ag. (E. littoralis, Harv.).
New England coast!; Europe.
EcTOC.A.RPUS FARLOWIT, Tburet.
Peak's Island, Me.; Marblehead, Mass.
EcTOCARPUS LONGIFRUC'l'US, Ilarv.
Penob~cot Bay.
EcTOCARPUS SILICULOSUS, Lyngb.
Charleston, S. O., n~rth ward; Europe; Australia.
E C TOCARPUS AMPIIIBIUS, Harv.
New York; Great Britafo.

MYRIOTRICHI.A FILIFORMIS,
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ECTOfl.ARPUS VIRIDIS, Ilarv.
Charleston, S. C., aud northward.
ECTOC.ARPUS LU'l'OSUS, Ilarv.
Green port, L. I.
ECTOCARPUS TOMENTOSUS, Lyngb.
Boston, northward; Europe; Cape Ilorn.
ECTOC.ARPUS FASCICJUL.ATUS, Harv.
New England coast; Europe.
ECTOC.ARPUS GRANULOSUS, ~.\g.
Boston Barbor; Santa Cruz, Ca1.; Europe.
EcTOCARPUS DURKEEI, Harv.
Portsmouth, N. H.; Wood~s Ilole, Mass. Y
ECTOCARPUS MITCHELLJE, Ilarv.
Nantucket.
EcTOC.ARPUS HOOPERI, Harv.
Greenport, L. I.
ECTOC.ARPUS DIETZIJE, Ilarv.
Green port, L. I.
SUBORDER DICTYOSIPHONE.2E.

DICTYOSIPIION FffiNICULACEUS, Grev.
Long Island Sound, north ward ; Europe.
Su n0RDER DESMARESTIE.2E.

DESMARESTI.A. ACULEATA, Lmx.
ew York, northward; Europe; Kamtschatka.
DESMARES'l'IA VIRIDIS, Lmx.
New York, northward; Europe; North Pacific; southern part of
South America,; Kerguelen's Land, &c.
DESMARESTIA LIGULA.'l'A, Lmx.
Monterey, Cal., northward; Europe; Cape Ilorn; Uape of Good
Hope; Australia.
DESMARES'l'I.A. LA.1'IFRONS,

Klitz.

oanta. Cruz, Cal.
Sun0RDE.R PUNCTARIE.2E.

P

P

Grev.
w ork, northward. Var. Zosterce, Le Jolis, same limit
rope.
TCT IA PL NTAGINEA, Gr v.
:Tew Eo 0 fand coa t; Europe.
TARIA LA1'IFOLIA,

n

• • IA,

RDE R

Eu-

CYTOSIPITO.i: E 1E.

Ktz.

rk, nor hward; Europ ; Cape Iloro, &c.

g.
w
rk, nor hwar<l;
alifornia; Europe; very geuerally
diffo ed all o er the world.
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CHLOROSPOR.£.

ORDER SIPIIONEJE.
C.A.ULERPA PR0LIFERA, Lmx.
Florida; Mediterranean Sea.
CA.ULERPA CRASSIF0LIA, Ag., var. Mexicana.
Florida; West Indies.
C.A.ULERPA PLUMARIS, Ag.
Florida; West Indies; genera]ly in the warmer seas.
OAULERPA ASHMEADII, Ilarv.
Key West.
CAULERPA ERICIF0LU., Ag.
Florida; West Indies.
O.A.ULERPA CUPRESS0IDES, Ag.
Key West; West Indies.
CA ULERPA L.A.NUGIN0SA, Ag.
Key West.
O.A.ULERPA'PASPALOIDES, Bory.
Florida to Brazil.
OAULERPA CLAVIFERA, Ag.
Florida; in all warm seas.
HALIMEDA OPUNTIA, Lmx.
Florida; in most warm seas.
HALIMEDA. INCRASSATA, Lmx.
Florida; West In<lies.
HALIMEDA TUNA, Lmx.
Florida; Mediterranean Sea; Pacific Ocean.
HALIMEDA 1.'RIDENS, Lmx.
Key West ; West Indies.
UD0TEA FL.A.IlELLATA, Lmx.
Key West; West Indies.
UD0TEA C0NGL UTINATA, Lmx.
Key West ; West Indies.
C0DIUM T0MENT0SUl\'[, Stack.
Florida; west coast; Europe; in all tropical and subtropio
seas.
CHL0R0DESMIS ¥ V .A UCHERIJEF0RMIS, Harv.
Key West.
BRY0PSIS PLUM0SA, Lmx.
Whole eastern coast ; nearly all temperate oceans.
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BRY0PSIS HYPN0IDES, Lmx.
Key West; Europe; warmer seas generally.
V .A.UCHERI.A. PIL0B0L0IDES, Thuret.
Wood's Hole, Mass. ! ; Europe.
ORDER DASYCLADElE.
D.ASYCL.ADUS OCCIDENT.ALIS, Ilarv.
Florida; West Indies.
D.ASYCLADUS CLAV.lEF0RMIS, Ag.
Key West; West Indies; Mediterranean.
ACE'l'.ABUL.ARI.A CRENUL.AT.A, Lmx.
Florida and West Indies.
CYM0POLIA. BARB.AT.A, Lmx.
Key West; West Indies.
ORDER VA_LONIE.lE.
CH.A.M.lED0RIS .ANNUL.AT.A, Mont.
Key West; West Indies; Mauritius.
PENICILLUS DUMET0SUS, Dne.
Florida; West Indies.
PENICILLUS C.APIT.ATUS, Lmx. Mermaid's shaving-brush.
Florida; West Indies.
PENICILLUS PH<ENIX, Lmk.
Florida; West Indies.
BLODGETTI.A. ' C0NFERV0IDES, Harv.
Key West; West Indies.
ANADY0MENE FL.ABELL.A.'l'.A, Lmx.
Key West; all tropical seas.
DICTY0SPII.lERI.A F.AVUL0S.A, Dne.
Key West ; all tropical seas.
ASCOTIIAMNION INTRIC.A.TUM, Klitz.
Key West; Mediterranean.
ORDER ZOOSPORElE.

E TERO 0RPII.A INTESTIN.A.LIS, Link.
Ev rywbere.

Europe.
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Linn.
With the last, but not so common.
ULVA. FASC[A.'rA, Delile.
California.
0LADOPHORA REPENS, Ag.
Key West; Europe.
CLADOPHOR.A. l\1EMilR.A.N.A.CE.A., Ag.
Key West; l\fediterranean.
CLADOPHORA RUPES1'RIS, L.
New York, northward; Europe.
CLA.DOPHORA. C.A.RTILAGINE.A., Rupr.
California.
CLADOPHORA ARC'.rA, Dillw.
New York, northward; Europe.
UL VA LACTUCA,

CL.A.DOPHOR.A. LA.NOS.A., Roth.

Boston 1 ; Eur?pe.
Fl. Dan.
New England coast; Europe.
0L.A.DOPHOR.A. GL.A.UCESCENS, Griff.
Charleston, S. C., northward; Europe.
CL.A.DOPHORA FLEX_UOS.A., Griff:
New England coast; Europe.
CL.A.DOPHOR.A. UNCI.A.LIS,

0LADOPHOR.A. REFRACT.A., Roth.

Charleston, S. C., northward; Europe.
Harv.
Elsin l>0rough, Del.
CLADOPHORA .A.LilIDA, H ads.
New York and New Jersey; Europe.
CL.A.DO PH ORA. RUDOLPHIAN A, Ag.
Jackson's Ferry, N. Y.; Europe.
CLADOPHORA GR.A.CIUS, Griff.
Beesley's Point, N. J.; Rhode Island; Nahant, Mass.; Europe;
Australia.
CLADOPHORA IlR.A.CHYCLADOS, Mont.
Texas.
CLADOPIIORA LUTEOLA, Harv.
Key West; Cuba.
CLADOT'IIORA L1ETEVIRENS, Dillw.
New York Bay; Boston Bay; California; Europe.
CLADOPHORA DIFFUSA, Ilary,
New York t
CLaOPIIORA FR.A.OTA, Fl. Dan.
Eastern coast; in fresh and brackish water all over the world.
CLADOPHOR.A. MORRISI1E,
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CILET0M0RPHA PICQUOTIAN.A,

Mont.

New York, northward.
Web. and !\fohr.
Boston Harbor, northward; Europe.
CII1ET0M0RPH.A. JERE.A., Dillw.
East coast; Europe; North Pacific; Australia.
CHJET0M0RPH.A. MELAG0NIUM,

CH1ETOMORPH.A. OLNEYI, Harv.

Rhode Island.
OH1ET0MORPIIA L0NGl.A.RTrnULAT.A., Harv.

Massachusetts and Rhode Island.
CH.lETOMORPH.A. SUT0RIA, Berk.

Stonington, Conn.; Europe.
CH1ET0M0RPHA BR.A.CIIYG0N.A., Harv.

Key West.
Di11w.
Nahant, l\lass., northward; Europe.
H0RM0TRICHU.i.Vf Y0UNGANUM, Dillw.
New England coast; Europe; Northern Atlantic and Pacific.
H0RM0TRICHUM C.ARMICHAELII, Harv.
Boston f.

CH1ET0M0RPHA 1'0RTU0S.A.,

ORDER CYANOPHYCElE.
SuuonDER OSCILL.A.RIE.2E.

Ilarv.
Cape Cod, soutllward; Europe; Pacific Ocean, &c.
LYNGilY .A. FERRUGINEA, Ag.
New England coast; Europe.
LYNGBYA LUTE0-FUSCA, Ag. (inc. L.fulva, Harv.).
Stonington, Conn.; Noank, Conn.
LYNGilYA MAJUSCUL.A.,

LYNGilYA NIGRESCENS, Ilarv.

Peconic Bay, L. I.
LYNGilY A CO FERV0IDES, Ag.

Char]

ton, S. C.; Europe.
LYNGBYA p SILLA, Ilnrv.
Sulli an' I land , S. C.
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OALOTTIIUX PILOSA, Ilarv.
Key West.
0.ALOTIIUIX DURA, Ilarv.
Key West.
l\'lICROCOLEUS CORYl\rnosus, II~rv.

Key West.
SUBORDER NOSTOCIIINE£.

SPII.lEROZYGA CARMICHAELII, Ilarv.
Noank, Conn.; Wood's Hole, Mass.; Europe.
SUBORDER RIVULARIE£.

RIVULARIA ATRA, Roth.
New England; Europe.
R.IVULARIA PLICA'.l.'A, Carm.
Colrnsset Narrows, Mass.; Burope.
ORDER P ALMELLE1E.
0RYPTOCOCCUS ROSEUS, Klitz.
New England; Europe.
ADDENDA.*
LITIIOTIIAMNION FASCICULATUM, Aresch.
Robbinstown, Me.; Europe.
AMPHIROA NODULOSA, Klitz.
San Diego, Cal. ; Venezuela.
GRIFFITIISIA OPUN'.l.'IOIDES, J. Ag. t
Santa Cruz, Cal.
PETROCELIS CRUENTA, Ag.
Nahant, Mass.; Eastport, Me.; Europe.
Fucus PLA'.l'YCARPUS, Tburet.
Eastport, Me.; Europe.
LAMINARIA ANDERSONII, Eaton, mscr.
San ta Ornz, Cal.
MESOGLOIA ANDERSONII, Farlow' mscr.
Santa Cruz, Cal.
RALFSIA CLAVA'.I.'A, Crouan.
Eastport, Me. ; Europe.
SPIRULlNA TENUISSIMA, Kiltz.
Eastport, Me.; Europe.
RIVULARIA NITIDA, Ag. t
W oocl's Hole, Mass.
PROTOCOCCJUS CREPIDINUM, Thuret.
Eastport, Me.

71!i
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LIST OF TIIE PRINCIPAL USEFUL SEA-WEEDS OCCURRING
0 ... THE UNITED STATES COASI'.
USED .AS FOOD.

Is abundant on tlie New England coast, particularly to the north of Cape
Ood, growing just below low-water mark. It is gathered in large
quantities a.t Ilingham, Mass., and sold for making blanc mange,
puddings, and sea-moss farine. It is also used by brewers for clarifying, and by calico-printers.
2. ScHIZYi\fENIA EDULIS, Ag. Found on the west coast; is eaten in
Europe.
3. RHODYMENIA PALM.A.TA., Grev. Common dulse. Sold rough-dried in
the staport towns of tbe Northern States; principally eaten by
sailors and children. That found in onr markets is generally
imported from the British provinces, although the plant is very
common in New England.
4. PoRPHYRA. VULG.ARIS, Ag. Laver. Eaten stewed in some parts of
Europe. Imported from China by the Chinese living in this country, even by those as far east as Massachusetts, although the plant
is common on the Massachusetts shore.
5. ALA.RI.A. ESCULENTA., Grev. Common on the New England coast north
of Cape Cod. Is eaten in Scotland, but not in the United States.
No doubt, EUCIIEUM.A. ISIFORME of Key West, GIGARTINA. MA.MMILLO A, often gathered by mistake for the true Irish rnoss, the Californian
specie of CrroNDRus, and some of the species of GRA.CILA.RIA are quite
as good for culinary purposes as the Irish rnoss.
DLVA. LA.'l'ISSIM.A., L., sea-lettuce, is used by owners of aquaria for feeding ome of the marine animals, particularly l\1oLLUSCA.

1. OHONDRUS CRISPUS, Lyngb., commonly called Irish moss.

USED AS FERTILIZERS.

IlARVEYI, i said, at time , to be
uch quantities that it is u cd a ma-

I.A.
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USED FOR THE MANUFACTURE OF IODINE.

The rock-weeds and kelp furnish nearly all the iodine of commerce.
The largest manufactories of iodine. are in Scotland, where use is made
of the same species of Fucus and LAMrnARIA as are common on the
New England coast.
THE GREAT J{ELP OF CALIFORNIA.
l\f.ACROCYSTIS PYRIFERA forms entangled masses, which serve as
natural break waters on the exposed portion of the California coast.
The leaf-bladders of the same plant are used by sailors in high isouthern
latitudes for rolling up into cigarettes.
The very long slender stems of NEREOCYSTIS LU'.1.'IrnANA, the Great
bl('t_.dil.Ar-v.,eed of the west roast,, are used as fish-lines by the Indians of
the North west.
The rough-dried 'Stems of LAMINA RIA SACCARIIINA, L. LONG-ICRTJRIS,
L. FLEXICA.ULIS, and other large species of LAMINARIA, under the name
of Artificial staglwrn, are used for making handles to knives, paper-cutters, and other ornamental purposes. At one time, an attempt was made
to establish a mannfactory of buttons out of dried LAl\HNARIA. stems at
l\farblebead; but the attempt was given up, as th6 buttons <lid not bear
washing.
The dry stems of tbe LAMINARIAE, particularly the digitate species, as
L. FLEXICAULIS, are used by surgical-instrument makers in the manufacture of sponge-tcuts.
CoR.ALLINA OFFICINALIS, L., was formerly used in medicine as a tonic.
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XXXIII.-LECTURE ON TIIE ORGANS OF REPRODUCTION AND
THE FECUNDATION OF FISHES AND ESPECIALLY OF EELS.*
BY

Dn.

SYRSIU.

IN'.I'RODUC1'ION.

The subject wbich I propose to speak of on this occasion is '' On the
organs of reproduction of fishes, and especially of eels", a subject belonging to zoology.
Every one knows what this word means, and its clerivation is quite
clear, viz, from the Greek word "zoon", a living being, an animal,
and "logos", a word, a rational discourse. Any further definition of
this branch of natural science might thnefore seelli superfluous. And
still we hear people can ''zoology" wlrnt is taught iu the lower classes of
our" real-schools" as well as what is stndie<l iu the higher courses of the
uni,ersity. l\fost people understan<l by tllis name the description of the
external forms of animals. In general, l)y zoology is meant a description of animals.
In the firRt place, it is only an exposition of some zoological data; in
the second place, it is the expression of what is known of the inm,r life of
animals during a <!ertaiu given period, and indicates a simple period in
the development of zoology, tbe standard. of the first and. last development, i. c., the genealogical as well as philogenetic and in<lividual deYelopment of ammals, tbe conformity of their outer forms to their iunerorganization, of their functions, of tl1e mutual relations between tLem and the rest
of nature, and finall.5' the manner in which man makes use of them. Zoology therefore em braces zoogeny, treating oft be origin of animals; philogeny, ·i e., tbe development of tlrn species; ontogeny, also called embryology, i. e., the development of the indh'idual .being; morphology, which
treats of the form; anatorny, which relat~s to structure; physiology, wllich
concerns itself with functions, and which, in a wi<ler sense, also comprises
ontogeny, the geographical distribution of animals, and their uses.
The classification of animals accor<ling to their affinities, being nothing but the result of a knowledge of the animals, must therefore naturally be modified as this knowledge increases.
Some also comprise zoology together with botany, mineralogy, geology, paleontology, iu some cases m-en geogniplly, under the common
name natural history, only applying the designation natural science to
* Dcgli organi dolla riproduzion e e della fccou<lazioue dei pesci ed in inspecialita.
d ello ariguille, in Bollettino dellct Societc't, .Adriai'ica di Scienze naturali in Trieste, No.
1, pp. 10-32, December, 1874. Trieste, 1875.
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chemistry, physic~, and astronomy. But the objects of the first, which
con ist of organic and inorganic forms and vital phenomena, being nothin g but the results of chemico-physical forces, also properly belong to
th e dom ain of natural science. My lecture to-<lay will be confined to
the description of the organs of reproduction in fish, in so far as relates
to an atomy and in p art to physiology.
THE

ORGANS

OF

REPRODUC'l'ION AND
GENERAL,

FECUNDATION

IN

FISH IN

The organs of reproduction .in nearly all fish are distributed between
two individuals, in which the sexes are separate, viz, female and male.
So far we know only three species of hermaphrodites, in which the male
and female organs are found united in one and the same individual.
Th ese hermaphrodites arc the well-known "Perga comune" (Serranus
scriba), "Perga dalmata" (Serranus cabr-illa), and the "Sacchetto '' (Serranus hepatus).*
Th ere are three typical forms of the female organs, or ovaries, in fo:J .•
Fig 1.

Fig. 2.

FIO. l. Ovaries wilh oviduct8, Been from beloio.
a. illsoplmJ.,'118, front part.
b. P ,, lto11roum.
c. luu •r op •uiug, common t o t h e two
o,•idu ·t!I.
d. IB11opha~ns, rear par t .
t. L rfr o,·ary.
/. ..-!du I, i'rnnt part.
g. rlandula of th ovidnrt.
h. l rln part of th o oviclnct.
i. Int :.tiuc•. pal't ly split op n lengthwise.
j. l rln:u_y bladd •r.
k.
pnrnte out r op olng~ of th ovi-

FIG. 2. Ovaries, seen f rom the right side of the
abdom en.

a. A b<lomin nl w all.
b. Dorsal wal l.
c. Left oval'y.

d. lll testiuo.
e. Urinal'y bla dder.
f . An uR.

g. Genital orifi ce, with its outlet in the--

h. U retltrnl orilic-o.

duct!!.

l.

rf'lhrnl p pilla.

m. ntl ·t of tlt ur thra.

pe uliar to th pln gio tome , among which we
( og- ti b, or .Mu telus ), tb e " g-attc " (Scylliurn),
ur in th g nu L u tj an u or Ocy ur us, Po •y !J:i.v rng disf bi Ocyurua a111big1ma.-('l. G.)
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" qumne'' (Squatina), "tremoli" (cramp-fish, or Torpedo), "rase" (ray, or
Rajrt,), consists of oue or two masses of eggs inclosed in a cellular tissue
which resembles that of the ovaries of birdR. The eggs, when loosened
from the ovary in the abdominal cavity, enter two tubes, placed laterally, callec.l the oviducts, acro:;;s their inner, common orifice; and in some
species, such as the mnjority of the dog-fishes (111.ustelus), the crampfish (Torpedo), &c., develop there till they become perfect animals, while
in others the eggs are surrounded by a solid horny shell, and their development is completed in the water. The oviducts debouch in the terminal part of the intestine.
11he second form (fig. 2), which is the most common among fish, is
found in nearly all osseous fishes, and consists of two sacs (one in the
"girai," &c.), uniting toward the posterior end in a single oviduct, which
discharges outside behind the anus. Of a similar form are also the ovaries of the hermaphrodites, so far known (fig. 3), in the parietes of which
are found the spermatic organs, and of which the vasa deferentia disc barge into the orifice of the oviduct. The ova contained in such sacs
taken from the" volpine" and the" branzini" during the spawning-season
are sold by our fishermen under the name of "Bottargct "·
Fig. 3.

Fig. 4.
. --------a
_· ------7>

FIG. 3. Hermaphrodite organs.
a . .Abrlominal wall.
b. Dorsal wall.
c. Left ovary.
d. •Left testicle.
e. .Abdominal commissure.
f. Dorsal comruissure.
[J. Intestine.
~- Uriui>,ry bladder.
i. Anus.
j. Genital orifice.
k. Urethral orifice.

Fm. 4. Ovaries.
a. Right ovary.
b. L eft ovary.'
c. Intesth1e.
d. Part of tbe abrlomiual wall.
e. Urinary bladder.
f . .Anus.
fl. Genital orifice.
h. Urethral orifice.

In nearly nll fish (except tlte ''scarpene," &e.), these sacs have on their
inner surface leaflets, placed crosswise or lengthwise, and containing the
egg by thousands, which increase h1 number and size during the spawning- ea on, and distend the ovarian sacs.
46 F
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In some other fishes, the ovaries resemble two ribbons (fig. 4), more or
le s twisted, running along both sides of the intestine to the dorsal wall
of tlle abdominal cavity, as in the sturgeons, salmons, and also in the
eels. The ripe egg, when it separates from the ovary in the abdominal
cavit.y, passes through a hole which opens on the outside behind the
anus.
The male organs of' fish, or sperrnatic organs, commonly called milts
(te ticles,J which produce the sperm-i. e., a fluid containing small organic
bodies, which, moving about, penetrate the egg, impregnate it, and start
the development of the embryo-are likewise of different forms.
Iu the "pesci-cani '' (dog-fish, i. e., Mitstelits), the "rase" (ray, i.e.,
Raja), &c., the male organs resemble two thin lamime (fig. 5) elongated,
twi -tell, and partly lobate, composed of partitions, from which small
tubes start, which unite and compose a somewhat larger tube, terminating in the right as well as the left side in a canal, which serves for the
emission of the sperm.
Fig. 5.

Fig. 6.

-Il:l --:-::=---,--;

o

(' - 4,'_J
JI- --- ---

---0

-~ ✓-

Fin. 5. Te\lil:lc11.
<t. Left tc• ·liclc.
/J. Ya~a c·tl'!•rc•111 in.
c. LPf't c•piclid_ymhi.
<l. lkl't n ·nt ·:mu!.
e. l11tn•ti1w.
/. l'ri11ar.,· l1lucl •lc·r.
ff. LPft Fc•111ina l vtsic-Je.
h. Op1•11i11!!, f tli1• cl ·fer nt cnnals.
i. l'n•tl11al orifice.
j. Clmtc·u.

-· h.i
-

--j
FIG. 6. Testicl<'B,
a . .Abdominal wn!l.
b. Dorsal wnlt.
c. Left t esticle.
d. Left c1rfereut canal.
e. Inte:;tino.
f. U rin ary bl::vltlor.
g . Anus.
i. Ge11ital orifice.
j. Uretlual orifice.

111 the ~r •at r nnm ber of o.~seous jish, the sperruatic orgaus cofl i t of
t~·o ,]011.~at <l b di : (fig-. G), 11ore or Jes triangular, or iu the form of
thin la111i11a: comp · ·<1 of compartm ut ·, which, beginnillg on the outer
.-urf'ac·c> c·o1n-n·g toward the iu terior of the organ, giving ri e to a
·anal ·all<.><1 1 rns rlf'f ' ren.<;', whicll in ma,ny fi ·IJ s con 'i,'tS of a net-work of
of the oppo ite ide, u11iting, form a
tonclnit · · "hi ·h ' Ya a'", tho
, itl'1·l • •.· ·r t 1·. • ·anal, whiC'h clel>ouche in I.Dany fi h fir ·t iu the urethra,
u,· ually n a .·m,tll papilla placed l> ~h iud the auus.
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In otller :fishes, the spernrntic organs are composed of lobes united by
means of vasa deferentia.
In the male eel,
Fig. 8.
Fig.7.
these lo bes form two
lateral rows (fig. 7),
----------a
_____7)
extending nearly
- - . - -----C
the whole length of
the a b d o m i n a l FIG. 8. Yoiing transparent egg.
a. Yolk. .
cavity.
b. Germinative vesicle.
c. Germinative dot.
Tbe eggs of :fish
(like tl10se of otp.er
animals) are, in the
beginning of their
Fig. 9.
development, of microscopic size, and
---a
consist of a transFIG. 7. Testicles.
parent yolk:, wllich
§J----------r-l>
a. Wgbt testicle.
b. L eft testicle.
iucloses the germic. Deferent canal.
d. Intestine.
nal cell (fig. 8). In
c. Scminnl poncb.
tbe state of matur- FIG. 9. Egg.
j. Part of the abdominal wall.
a. Yolk.
fJ. Anns.
ity, however, they
b. Germinative vesicle.
h. Ul'O-genital orifice.
c. Germinative dot.
i. Urinary l.Jlauuer.
differ considerably
iu size, aud in some cases, though rarely, in form, as to their contents,
aud in their covering. The mature eggs of the '' pesci-cani" (dog-fish),
Fig. 1o.
the" tremoli" (:Porpedo), &c., wnich are as large
as hen or goose eggs, consist of a yellow yolk inclosed in a membrane, and a germinative disk,
measuring about tllree millimeters in diameter,
placed on tlJe surface of the yolk under the
membrane, and which contains the germinative
cell (fig. 9). From the disk of the fecundated egg
is formed the embryo, to which the yolk serves
as food.
When the egg bas entered the oviduct, it becomes covered with ,:1, la_yer of gelatinous matter,
and in the "gatte" (Scyllium), H rase" (Raja),
&e., alsn with a solid horuy case, produced by
Fie. 10 . Egr,.
the glands of the oviduct (fig. 10).
a. Corner of tho slwll.
The matnre eggs of osseous fish (fie-.
b. Ilornry shell of the
= 11) are
egg.
about
one
to
six
millimeters
in
diameter,
and
c. Yolk of the egg or
nntifro :vo11c.
sometimes
e,cn
less
than
one.
,vhen
they
are
d. Germinative disk, or
yolk of eYoln1 ion.
half.matured, tliey are of a yellow or white
c. Gcla;inons ruattor
snrronm1i u~ tbc color; aud when quite mature, they are almost
yolk in tho ' i,nme
manncrasthcwhitc transparent.
of tlw egg iu birus'
eggs.
The sperm of fish, commonly called milt, is a
thick, wllite liquid, containing innumerable small spermatic bodies, or

G~--·

'1\r:- ':. --~-:
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permatozoa, forming the essential part of the sperm, and moving about
wheu in a fresh condition. They consist of an anterior thicker part, the
so-called head, and a more attenuated rart, or tail.
The spermatic corpuscules vary uoth in size and shape. In the
,, pesci-cani 17 (llfustelus), the "rase" (Raja), &c., they are larger, with the
head more or less fusiform, and the tail more or less spiral (fig. 12).
In the osseous fishes, the spermatic corpuscules are, as a general rule,
smaller, with tlle head rounder, and the tail quite attenuated and filiform (fig. 13).
Fjg, 12.

Fig. 11.

Fig, 13.

r--a

r-b

FIG. 12. S11ermatic corpuscle.
10. 11. Ripe eaa of the Pike (Esox
a. '.rhe elongated bead.
LUCIUS), seen from above.
b,. The spiral-formed tail.

a. ::N"utritive yolk.
b. Germinative disk.

Fm. 13. Spermatic corpuocle.
a. Head nearlv round.
b. Filiform tail.

These corpuscles exccute rotary movements with their
spiral part, while
the other part has a
tremblin~, vibrating, anu darting
motion.

The fecundation of the egg consists in the entry of the spermatic corpu cule into the egg (fig. 14), and in the production of a division of the
g rminati\'C di k, which phenomenon is called the process of segmentation, or furrowing (fig. 15), followed by a series of successive changes,
of whi 11 the fiual result is the embryo, which, feeding on the yolk,
rrradually develops into the perfect fish.
Fig.H.

Fig. 15.

FIG. 15.

li'IG. 14. Ripe tranapartnt CfJ{J of the " Rayno"
( IVe.1ver= T1t.\Clll~lJ HAOIA'l'lJS), with

tpermatic corpw,cles.
a. Yolk.
b. Lump of fat.
c.

Ear, after fecundation,

durinq the period
of seqmentation, or sulcation, oj tlie
germinative disk.
a. utritive yolk.
b. Germinati,o disk, or yolk of evolution , diYided into foui· segments.

upcrmatic orpus I a.

"g i effected in the "pe ci-cani" (B1ustelus)
id the uody of the animal, while in
place outside the body in the water,
pawning- ea on, pur ues the female,
fact makes artificial fc9un-
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TIIE REPRODUCTIVE ORGANS OF THE EEL.

AI though the eel is one of tbe most common fishes, it is, nevertheless,
oue of the least known. .As, even up to the present day, only the female
of the eel is known, and this even imperfectly, some naturalists have
supposed that the females propagate the species without the help of the
male, ,vhich mode of reproduction actually takes place in some insects,
and is called pc'1rthenogenesis; while others, haviug recently recognized
in a fatty formation, which is found in the abdominal cavity by the side
of the ovarie!::i, the male organs of the eel, have declared it be a herrnaphrodite-i. e., an animal in which both male and female organs are found
in the same individual.
Only a few naturttlists have. maintained, and as we shall see not without reason, that male individuals must be found among the eels.
Basing their opinion on the reproducti"·e organs, the majority of naturalists have with good reason supposed that the eels are oviparous animals, while others, almost exclusively amateurs, have always considered
them as viviparous animals.
It will be of interest to cast a glance on the endeavors of the more
clistinguisl..led naturalists to find the ovaries and the spei·matic organs
of tlie eel, and on some erroneous assertions with regard to this matter,
in order to l>ring out in bolder relief the object in view, viz, to give
through a history of a science au ontline of this science.
Aristotle (fourth century before Christ1), the greatest naturalist of
antiquity, the founder (,f zoology, recognized the ovaries of the" grongo"
(Conger vitlgaris) by tbe crackliug of the eggs when placed over the fire,
but maintained that the eel, notwithstanding that its ovaries resemble
those of the "grongo" in every respect, is born from worms produced
lJy mud.
Pliny (first century A. D. 2 ), who, in great part, like the majority of
llis compatriot.s, only copied Greek works, especially those of Aristotle,
differs from him as regards tlie reproduction of the eel, maintaining
that jt rubs itself agaiust rocks, and .that from the fragments corniug
·
off during this rubbing process the young eels are born.
Albertus Magnus (thirteenth century A. D. 3) accepts Pliny's hypothe sis, but says that he has heard that eels are also born alive from eels.
Rondelet (sixteenth century 4 ) asserts that eels are born 11ot only
from putrefied. matter, but also from eggs produced. by the copulation
of male and female eels.
·
1
11.ristotle : Ilept (wwv 1arop£ar, lib. iii, cap. 10, 9 l; lib. v, cap. 3, 9 2, ancl cap. 9, \\ 4;
l ih. vi, cap. 15, 9 1-2, and cap. 16, 9 6.
~ C. Plini i Secundi Naturalis histori re, Jib. ix, cap. 51.
3
Albertus Magnus : De anirualibus libri viginti sex; written about the year 1254, ancl

p ublished at Venice 1495.
1
Roncleletii Universro aquatium historire pars altera.
p. 200, Au. 1555.

De piscibus fl.uviatililms liber,
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Gonracl Gesner (sixteenth century 1 ) attributes the reproduction 0f
eels to putrefying matter, and also to copulation.
:J.alpighi (seventeenth century 2 ), a great anatomist and expert microcopi t, declare that the ovaries not only of the eels but also of similar
fish, such a the "grongo" and the ~, rnurena" (111.itrcetta hclena), are fattj'
productions, and calls them " strice adipo.-;ce."
Redi (toward the end of the seventeenth century 3), who bas dissected
many eels and '' murenas," (llfarcena helena), and also illustrated as such
the ovaries of the last-mentioned fish, nevertheless, does not recognize
tue ovaries of the eel.
He oppo es the hypothesis that the eel can be reproduced from putrefying matter; he proves, moreo,er, that what are called young eels are
nothing but intestinal worms, and that therefore eels are not viviparom;
animal., but are reproduced by means of eggs in the same manner as
other fi ·h.
Leeuwenhoek (toward the end of the seyenteenth centnry 4 ), who bas
occupiecl himself much with microscopic observations, and was the
first who made known the infusoria, having found, in the urinary bladder
of an eel, very small parasitic worms, mistook them for y0trng eels, and
the bladder itself for the uterus.
Vcorr; Elsner 5 relates that a :fish-vender showed him an eel whose
ut •ru wa full of young ones, which, to quote bis own words, hcrrebant
in diversi mmnbranis involutce anguillw.
Vallisneri (beginning of the eighteenth centnry 6 ) has given illustration of the true ovarie of the eel, but, following Ma1pigbi aud Redi,
call them vasi adiposi [fatty Yessels]; and, having accidentally found
in an eel a pathologica11,r-deformed swimming-bladder, announced with
great joy to the Academy of Bologna and the wllole scientific world
that 11 bad found the trne ovary of tllc eel.
Linn6 7 maintains that eels are viviparous.
Uarlo Jlfanllini, 0 profe or of anatomy at the Uuirnrsity of Bologna,
wa th first discoverer of the ovary of the eel, of which . he gave a
<1 tail cl de cription to the Academy of Bologna tue 19th <lay of l\lay,
1777, which, however, wa not published till 1783.
Otto 1lliillcr 9 write., in 1780, that be ha found eggs in the fringed
1

1

( 011radi Oc1mcl'i Ilistori:l' auimalinm liher iv. Tignri 155 .
T tra., pi. tolarum, ·c. Dis ·c: rtatio Jc Omen to, 1G65.
3
Osscrn11,io11i intorno agli o.uima1i vivcuti chc si trovano nc,....li
animali viventi.
0
Flor1•11t. WA.
.
.
1

\rcana natnra. Epistola i3. Au. 1G02.
:e . Lropol<l. :\liscella.nea m c1ico-pbysica. Obscrva.t. 119, p. 219.
1
Prima raceolt. <lo.· ,~rrnzioni &c. V •nice, lil0.-Dc ovario auguillarum. E1,hcmcrid •. Acac1. ~•at. 'urios. a<l cnt m. I et II appcnc1i.·, p. 1G2, fig. h; An. ]712.-L'l tcrza
volt.i lo tc- · o: i.. ·nova. <:opcrta. <lei le nova, ovajo dc·llc a11gnille &c. ncllc opere Fi ·i •o~IP11ichc race- lta dcl sno figlinlu. An. 17:3:3.
7
• ,\' t m:i natnr.t· 17;;0.
U :rn~uillrP- o,·arii.-.
• Honouieo i Scic.1tiarnm et Artinm In~tituto a.t,1nc Acacl c111ia 1 01111111,ntarii. Vol. Yi. 17 :t
l.11ift n 1 r Il ·rlin ·r
ell. chaft naturfor. ch •nclcr Freundc. Vol. i, p. 204. liSO.
1
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bo~ies; bllt the description which be gives of them being in some respects
inaccurate, pre-emi:J.ence must be accorded to that of Mundini.
S_pallanzcini, 1 a distinguished naturalist who lived toward the end of
the eighteenth and in the beginning of the present century, basing his
opinion on the examination of 497 eels, casts doubts on the discovery of
J\'.Iun<liui, remarking 14 that not content with destroying, he wishes to
erect on the Vallisnerian ruins a new edifice." These words, ho\\ ever, ·
lead us to suppose that a certain animosity toward the anatomist
J\1undini, whom be possibly considered as an intruder among the zoolo•
gists,has led bis judgment astray. In another place, moreover, he contradicts himself when he adds: "If the masses of little globules were ~ggs,
and if they were found united with the fecundating semen, the eels
would be true hermaphrodites."
Rathke,2 who first, since Mundini, has in detail described (1824, 1838,
and 1850) the ovaries of the eel, is considered by some to have recognized them; but this, however, is not t,rue, the additions made by him
to Mnndini't:i description being to a great extent erroneous. It is not
true that the transverse leaflets are wanting in the ovaries of the eel, as
be asserts i!l bis last work, contrar,y to his former description., which was
probably based on the law of analogy, and that thereby they are distinguished from those of the salmon and sturgeon. It is not true, what
Rathke likewise asserts, that the genital opening of the eel consists of
two small canals, for I have invariably only found one, whi0h opens in
the nret!Jra. Rathke bas certainly described the eggs quite exactly,
distinguishing the larger whitish ones, having a diameter of about onefifteenth of a line, and the smaller transparent ones, with the germinal
vesicle iu~i<le; but Mundini likewise says: "innumeras sphcerulas minirrnas, ccquciles, pellucidas, divisa,s tamen, quce in centro maculam ostendebant
ecc. vid-i", thns showing the true nature of the ovaries and the eggs, and
contrasting them with the fatty formation and with the ovaries and
eggs of other osseous fish.
If, as we ham thus. seen, it took more than two thousand years to
fiud ont, and this even inaccurately, the ovaries~ which are much larger
tban the spermatic organs, it is but natural that it was no easy matter
to tin<l these, which resemble two rows of small lobes, about two to three
millimeters large, aud are of almost .glassy appearance, starting from
the same place where in the females the ovaries are found, and running
both on the right and left side along the whole length of the abdominal
cavity.
1l1iiniNni3 and Spallanzani have sought the spermatic organs of the eel
in vain.
1

Dno opuscoli sulle anguille. Appendice ai viaggi alle due Sicilie. Vol. vi. 1792.
Beitrlige znr Gescbichte der Thierwelt. Halle, 1821:1.-Wiegmanu's Arch iv flir N atnr~escbicbto. -,Yol. i. p. 299. 1838.-1\iilller's Archiv flit· Anatomie, Physiologie, &c. Vol.
1, p. 203. 1 00.
.
:: Memo1ia autografo de1 Mundini, del 1788, in the possession of Mr. Gualtiero Sacchetti, engineer.
!Z
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Hornbamn-Hornschuch,1 who re-echoes Rathke's erroneous assertions,
claims to ham found in the fringed bodies of many eels, instead of eggs,
round bodies inclosing small granules, and has declared that such eels
are male individuals.
Schliisser 2 was not able to confirm Hornbaum-Hornschuch's assertion.
I have found only once, and that in an eel 390 millimeten; long, dis-•
sected on the 5th July, in the fringed organs, besides eggs, the abovedescribed small bodies in compartments similar to thm,e of the testicles
of celR and other fish.
The rare phenomenon of spermatic compartments and ovarian leaflets
occurring side by side, I also found once in Ophidi1.tm ba.rbatimi and Smaris
alcedo, where the compa,r tments were interlarded with groups of eggs.
Professor Siebold,3after having passed in review the different hypotheses
regarding the male organs of repro<1nction in the eel, and haviug reached
a negative conclusion, says that eels may reproduce by means of
parthenogenesis, or by being of different sex, or also by being hermaphrodites.
In 1872 was published a memoir, 4 accompanied by an illustrative plate,
by Prof. G. B. Ercola11i, in wllich the author <listinguis'bes, a~ a ru<l.imental testicle, the fat which is found attached to the swimming-bladder
betweeu tlte intestine and the right ornry alHl the intestine itself, while
lie calls " true testicle" a sac ou the. left siue, formed exceptionally by
the peritoneum, and fonnd in the pl.lee which corresponds to the position of the fat on the rigllt side. In tlle parietes of this sac, Professor
Ercolani found fat and self-moving spermatozoa, which movements,
however, eem to be nothing el e but the molecular moveruent of the
granule found o frequently in the tissues of the animal body. I have,
in stead of a11 tlJi , found in the ame place a fatty formation, resembling
that of the right side, auJ only in two eels have I found a sac which
coul<l be inflated through the genital openiug.
Th . o-ca11ed alveolar or proli~enou. cells of the testicle are, therefore,
-a' the illu tration in Ercolani'· article also ::;bows-nothing else than
th common and well-knowu alveolar vessels of the adipose tissue.
fo the ,·ame year (1872) was publi shed the re nlts of researches by
G. Bal amo Crivelli and L. Jlaggi/' profcs ors at the Univer ·ity of Pa.via,
wbo, contrary tot 1 a ertion 'ot' I rof'e, or Ercolani, maintained that the
fat on h ri<rllt ,•i<le wa. a w ,Jl-tlernlopeu te ticle, and that of the left
an atrophi <.l t tic!~. They, too, haYe therein found, and al o given
illn:tr, tion .. of, . p rmatozoa.

erio iii,
c. nello Memorie
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I liave foun<l similar formations in almost all eels, usually more dernlopetl on the right side than on the left, sometimes fringed, as shown in
the illustration accompanying Ercolani's article, or with long borders,
as shown in Professor Maggi's illustration, but always of a stmcture
which js, so to speak, typical of adipose tissues.
Recently tlrnre appeared in No. 7 for the year 1874, of the German
periodical "Die Gartenlaube'', an article, accompanied by an illustration,
which represents a pseudo-embryo of an eel of the length of 24 millimeters, with the head and eyes very large, the belly swollen, and a, yellow _yolk-sac, described by Dr. Eberhard, of Rostock, who says that be
receivetl it in December last from a student1 wbo again had got it from
a woman who had found in the abdominal cavity of an eel a net-like sac
containing about a thousand similar embryos. This story remin<ls one
of that told. more than a century ago by George Elsner.
With regard to this matter, Professor Grube, at a session of the Society
of Natural History in Breslau (Prussia), expressed himself in tbe following manner:" The journals have recently bronght us from Rostock the intelligence
that an eel had given birth to living young ones. Similar statements
have been made in former times, but afterward corrected, to the effect that
the parasitic worms which are frequently found in the abdominal cavity
or, in the urinary b1adder, had bee11 mistaken for young eels. The statement, however, whicll has come to us from Rostock owes its origin to
the fact that a really viviparous fish, the Zoarces viviparus, has been
mistaken for an eel, as was proved when the supposed ,young eel was
sent to me by Professor Aubert: Young eels have never beeu found in
the bodies of mother eel8."
During the month of March or April of thisyer1r (187-1), there appeared
iu the Miscellanea of the " N eue Freie Presse" of Vienna, a notice
entitled "The reproduction of eels", where it is stated, '' Not unfrequently persons ignorant of zoolog_y believe tbat they have found in the
bo<lies of eels young living eels, which, however-as was recently
brought out strongly by Professor Munter, director of the Zoological
Museum of Greifswald-wben subjected to the critical examination of
competent persons were found to be intestinal worms. The above-mentioued professor observes: 'It is not difficult to find in the eels of the
Baltic Sea curled ovaries re~embling a drapery; I myself [Miinterl having iu variably found ovaries in about 3,000 eels examined by me for that
purpose. Uufortuuately, my numerous observations have never yet been
rewarded. with the discovery of a male eel-i. e., a milter; all the eels
examined by me with all possible care for a number of years haviug
turned out to be females. I must therefore admit that eels are reproduced by parthenogenesis~ i.e., from non-fecundated eggs, as is the case
with borne insects. In an probability, the eggs are deposited. at the bottom of the Baltic Sea from the middle of March to the middle of April
and the young eels, one-half to two inches long, born from such eggs:
migrate into fresh water about the beginning of l\fay."'
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It is generally c1<1miited that tlle eggs, wllen loosened from the ovaries, fall i1Hli:::;e1·iruinatcl,v iuto tlle abllomiaal cavity, but it is not said
whid1 w y they take i11 order to go out through the genital aperture.
As I Imm i11val'iably found tlrnt the fu11y-de-rnloped ovaries lean with
theil' o~ tE'r surface against the side of the abdominal cavity, and approach
with their free edges the lower portion of this side, forming, so to speak,
a furrow, I must conclude that the loosened eggs descend between tho
abdominal partition and the folds and leaflets of tlie ovary in the abovementioned furrow, au<l from it pass to the genital aperture without
scattering in tlle abdominal cayity.
As to the development which tlle ovaries undergo, I llave observed,
from tlle encl of November till the beginning of March, in many adult
eels, of the length of 530 millimeters and more, that the ovaries were of
the breadth of 15 to 25 millimeters, and of a yellowish and sometimes reddish-white color, produced by the development of adipose tissues and of
the bloo<l-vessels, and not by tlle eggs filled with little globules of fat;
the genital aperture and the jissura recto-vesicalis were open.
In other eels of a length sometimes of 600 millimeters and more, I
found the ovaries less broad, with but little fat, and of a m~cous antl
almo t glassy appearance, so tllat I could discern the so-called vesicleR
and germiua,tive dots (niwlei and nucleoli); the genital aperture and
the jissura recto-vesicalis were closed.
1'he ovarie of young eels, of the length of about 500 millimeters, contained invariably but little fat, and the eggs were without globules.
The gradual growth and enlargement of the ovaries go on sirnnltaneon ly with the opeuing of tbegenital orifice. According to tl.Je quantity of
fat contained iu the ovaries, tlley llaYc a mucous and glnssy, or more or
1 ·s opaqne or white, appearance, or have mall shining white dots.
From the end. of Murch till October, I fouu<l in the majority of eels
whi ·h I examined, mea nring u00 to 700 millimeters in length, that the
ovari ,.. were , car ely white, an<l that tlie genita l aperture was clo. ed.
Th num lJcr of e~:g contaiue<l in botll developed oyaries reaches,
according to my calculation, firn millions. The larger eggs measured by
m • had a diameter of Oll -fourth to one-fifth ruillimeter, while the eggs of
an ndnlt "grongo ( Conger) h a<l, accordingto my measurement .. , a
dhu11 tcr f on -tliird of a m ii lim(•tcr, and tho e of the" murena" (Jforamct
helena) almo:t 011 millim('t r, which exphlill. to me wl.Jy th e onuies of
th two las m 'Ution ll ," J) cie · of lish liave long since become known.
In an
1 m •,vnriug 50 millim t r., examiued on the ut 11 July, tlie
left oYarr wa: entirt•ly wauti1JO', aud revla e<l hy a, ma ·s of fat.
1

'.I.'IlE
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• n ·, ( fig. 20), which are not ribbon- llaped
OYari .·, bn r •pr•. ut two Jou ·itudinal r w eacli witll about
ul •: (fi, ... 21) f the widtll at mo t of three millim ter , and fouud
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only in eel not more than 430 millimeters long,
corre ·poud, entirely with that of the ovaries. In
these organs are likewise found, toward the posterior end, the spermatic accessory organs ( partes
recurrentes), which, how~ever, as is the case with
the ovaries, are sometimes wanting.
The sperrnatic organs can be distinguished
at the first glance from the ovaries of the adult
eels an<l those of young eels, not only by their
lobular form, but also by their shining glassy
---Oappearance, by the surface of the individual
lol>es, which is smooth and without leaflets, and
by the much greater density of the tissue, so that
---.::,,
with a pair of pincers one can take off a large
portion of the organ, which could not possibly
be done with a more developed ovary whosetissue
--~
is as tender as a cobweb, and is composed of
small vessels formed of a thin membrane and
filled with eggs and fat.
The fibrous tis~me of the spermatic organs is
___.....,
compose<l of vascular compartments with thicker
partitions, inclosing, according to the development of the organ, granular globules (fig. 22).
--~
These compartments are joined toward the inside and the base of 'the lobes, which are united
to a tube (vas deferens), which, crecal at the commencement, runs along the entire length of the
--.!
abdominal cavity, and opens near the straight
intestine (rectum) in a triangular pouch, which
likewise contains a vas dtferens starting from the
caudal part of the spermatic organ. This pouch
bas its outlet in the genital orifice, which opens in
the urethra (fig. 23).
As regards the development of the spermatic
organs, I have observed that the lobes of these
organs in young eels, measuring not more than
200 to 300 millimeters in length, are
FIG. 20. Male eel (natural size).
c
.
a. Right testi~le.
. .
not yet very d 1strnct, .iormrng two
b. Left testicle.
c. Right aocessory part.
thl·n ribbons <lifferiug but l1"ttle f'rom
d. Lef't accessory· part.
of the female in the1·r •a.vere. Dividing membrane .
O '[•aries
.,
f. Deferent canal.
g. Seminal pouch.
age size. In eels measring about
h. Anal depression.
i.
Urinary bladder, coverflcl to a great
400 millimeters in length, the tesextent by t.ho seminal pouch.
k. Fat on the right side.
ticles can easily be distinguished
k'. Similar fat co,·ering the stomach.
l. Fat on the left side.
from the ovaries. The former,
m. Stomach.
n. P.vlorus.
much straighter, and with tissue,
o. Li.er. turneil up to show the inner
as bas l>een already remarked,
snrface adhering to the <:esophagus
and tho stomach.
much more solid, arc provided with
p. Gall-bladder.
qq. Pectoral fins.
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a much more <leveJope<l net-work of vessels; their lobes are very distinct, and tlJe deferent canals are usually open, while the ovaries present
the appearance of two continuous ribbons, have a more delicate tissue,
Fig. 21.

FIG. 21. Three lobes of the right testicle, with the deferent canal (enlar,qed ten times).

a. Lobes, seen from their outer surface.
b. Lobe, seen from its inner surface.

c. Deferent canal.

d. Anterior part of the same.

and an almost mucous appearance, and contain the eggs with the
germinative vesicles.
The deferent canals and 'the genital · orifice are closed in young eels of
the male sex, and oven simultaneously with the development of the Jobes.
In the male eels examined by me from March to October, I have found
individuals of 400 millimeters and more in length, whose genital orifice
and deferent canals were invariably open, while in some of the smaller
one they were closed and in others open.
Fig. 22.

l-'lo. 2'2. Pil!ce of 1hr, trsticle (onr 11111uTrrd and
1<ixly

ti1,1r11 r11lal'g1·rl), M1~11•inq

the ra.·c11lur tiss1,e and the 11mall
yra,mlea.

f th

Fig. 23.

FIG. 23 . .,1nal part of the male ael, enlarged twice.
a. ~trnil!ht intr~tinr.
b. P,/ir;um recto-rebicalis, co,rrrd by the
ontsidr wnll of the s,·minnl pouch .
cc. 011tlrt of thr antPJ ior and posterior part
nf the <lrferrnt. canal iu tho pouch.
d.
rinary bladder.

sand females were in about

XXX[V.-TIIE FOOD AND MODE OF LIVING OF THE SALMCN,
THE TROUr~, AND THE SHAD.
BY

D.

BARFURTH.*

PREFATORY NOTE.
A few preliminary remarks are demanded in explanation of th1s article.
The question investigated is whether the catching of what is ca11ed
"Riimpchen" in certain parts of Germany (and in this case in the vicinity
of Bonn) is injurious in reference to.the species of economical importance.
As the investigation has reference to forms or combinations which bave
certain teclmical designations without exact English synonyms, those
designations are retained in the translation .. They may be explained as
follows:
'' Rtimpchen" is the collective name for small fresh-water fislles in
Western Germany, and under it are confounded small full-grown fishes
as well as the young of fa,rger species. There is no exact English equivalent for the term; the word "minnows" being·restricted properly to
small cyprinoids, while "fry," although sometimes used as a collective
name for small fishes, is in intention applicable rather to the very young .
of various species.
·
It bas been also deemed expedient to retain the German names of
the several species in question. These, however, have exact English
synonyms, viz :
The '· Lutter-Riimpcben,'' or "Siisse Rtimpchen," ( Cobitis bcirbatitla,)
is the "loach" of the English.
The '' Riedlingchen,'' or '· Bitter-Riimpcben," (Phox-inus l<B1.ns,) is the
"minnow" of the English.
The "Gtiwchen" ( Gobio flunatilis) is the "gudgeon" of the English.
The" Kaulkopf" ( Uranidea or Cottus gobio) is the "miller's-thumb" of
the English.
The word "Gesams'" corresponds as nearly as may be with the English word '' fry."
The species whose food has been especially examined have been
named in acconlauce with the views of Siebold; and are respectively

* Ueber Nahrnng und Le bcnsweisc der Salme, Forellen und Maifiscbc.-InauguralDissertation zur Erlaugung der DoctorwUrde Lei der pbilosophischen Facultat der
Rbeinischen Friedrich-Wilbelms-U nivcrsitat zu Bonn eingereicht uncl mit den beigefiigten Thesen vertheidigt am 19. December 1874 von D. Barfurtb, stud. rer. nat. aus
Dinslakeu.. . . . Bonn, Druck von Carl Georgi. 1874. [8vo, 41 pp.J-Reprintecl from
Arcbiv fi.ir Natnrgescbicht,e. Translated by 0. Jacobson.
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(1) the s~lmon, (2) the sea-trout, (3) the common river-trout of Europe,
ancl (4-) tlJe All ice shacl. These, in accordance with the nomenclature
generally prevalent, are (1) Salmo sa.lar, (2) Salrno trutta, (3) Salrno fario,
ancl (4) Alausa vulgaris. Tue old genus Sa,lrno has been differentiated
by Siebold into two genera: (1) Salrno, including the charrs and hucho,
distinguished by the vomer being abbreviated, the anterior short portion
thereof alone armed witrh teeth, the binder longer portion (shaft) being
wholly toothless iu the old as well as in the young; and (2) Trutta,
including the salmon, sea-trout, river-trout, and related species, whose
,omer is elongated, (the anterior short portion being with or without
teeth:) and the hinder elongated portion (shaft) armed along its entire
length with teeth, which, however, in the very ol<il are more or less lost.
These would reRpectively correspond to (1) Salvelinus Bon. emend.
(=Sa,lrno Siebold) and (2) Salrno Linn. Bon. emend. (=1.'rutta Siebold).
TIJ.e "Maifische" of the Germans is the common shad or Allice shad of
the English, (Alosa vulgaris,) and is very closely related to the shad of
the American coast (Alosa sapidissima).
THEO: GILL.

APPENDIX A.

SEA FISI-IERIES
AND

THE FISHES AND INVERTEBRATES USED AS FOOD.
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I.-HISTORICAL OBSERVATIONS ON THE CONDITION OF THE
FISHERIES AMONG THE ANCIENT GREEKS AND ROMANS,
AND ON THEIR MODE OF SALTING AND PICKLING FISH.
BY

J. K.

SMIDTH.*

If it is interesting to follow the great and rapid progress which pisciculture has made and is still making in our times, it is, on the other
hand, of no small importance to go back through the ages and inquire
into the position which this sister of agriculture held in antiquity,
especially among those two great nations, the Greeks and Romans
concerning which we have the most accurate and ample information iu
the writings of their poets, historians, and scientists. Although this
rich and almost perfect ·literature is known, at least in part, to many
persons through the study of the classical texts themselves, and by
means of more or less faithful translations of the same, but few, perhaps, are aware of the fact that a large portion of these writings treats
of the life of the seas. They describe its inhabitants and their mode of
Ii ving, and inform us that in those times fish were used as an article of
food, or put to medicinal and other uses. It would be a great mistake
to suppose that we would find a few obscure names only, as having discussed this subject; on the contrary,Jihey begin with. Homer, and are
found throughout the entire wide range of classic literature.
If any one should ask for the reason of this ardent attachment of the
ancient writers for the sea and everything connected with it, the best
answer will be found in Buffon's Natural History of Fish, where this
famous natural historian says: " Fruitfulness, beauty, and long life are
essential characteristics of the inhabitants of the ocean." This is the
reason why Greek mythology, which, so far as regards the ultimate cause
of its imagery, was much better informed than we usually suppose, and
which produced ideals of undying beauty, placed the cradle of the goddess of love and beauty in the ocean, and represents her as springing
from the foaming waves surrounded by her sacred fish, glittering with
goltl an<l azure. This allegory, as beautiful as it is instructive, is by no
means astonishing, for we find that the ancient Greeks had observed the
"Nogle bistoriske Bemrerkningei· om Fiskeriernes Tilstaucl paa Grrekernes og Romernes Ticl samt om de dengang brngte Tilberedelsesmaader af saltet og mariueret Fisk.
Af J. K. f;mitlth.
Titlsskrift for Piskeri .. Udgivet af H. V. l!.,iedler, og Arthur Fecldersen.-tite Aargang. Kj¢benhavn. Jacob Erslevs Boghandel. 1871. pp. 34-G2.
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habits of fish more closely than those of any other animals. They were
not only familiar with them, but they preferred them as food even to the
choicest poultry. The modern Greeks inh6rited from them this love of
the sea and its inhabitants, and still preserve it; while the Romans,
weighed down beneath the most cruel despotism, the most fearful immorality, and the most insane luxury that ever disgraced a noble nation,
still clung to their love for the inhabitants of the deep. It is by no
means improbable that they inherited it from those ancient nations of
the East, among whom these characteristic traits may still be observed.*
The nearness of the coast, and the nature of the sea which surrounded
their country as it did on almost every side, naturally inspired them
with a love for ocean life; and it may well be said, " that this circumstance is more closely connected with the progress of civilization than
is usually supposed. We find that it vanishes completely first in those
unfortunate portions of Europe and Asia where barbaric hordes of wild
huntsmen, issuing forth from their northern forests, succeeded by their
numbers and :fierceness in changing the customs and ideas of the conquered nations." ·
These words of Buffon form the theme and starting6point for the following observations, which are partly taken from ancient Greek and
Roman authors themselves; partly from more recent writers, such as
Paul J ovius lGiovio ], Aldrovandi, Petrus Artedi, Gesner, Bufton, Sabin
Berthelot, and partly from the very able writings of Noel de la Moriniere,
of Rouen, on this subject.
The archetypes of our modern :fishing implements, the net and the line,
have been known and used throughout the whole world from times immemorial. In Homer we find the .fisheries in a flourishing condition,
and he frequently take his sim*s from the art which, in all probability
not only the twin-sister of agriculture, but together with hunting, constituted the fir t mode of securing subsistence in the earliest days of the
human race. In the Ody sey, e.g., Penelope's sighing lovers are compared to the fl h gasping on the shore, where the :fisherman's net has
been emptied. He iod places on the shield of Hercules a fisherman on
bis lookout, ready to cast his net over some of the finny tribe which are
pur 'Ued by a dolphin.
The anci nt knew a well as we that certain natural advantages,
wi 1 manao- cl, would op n up new and remunerative lines of busine s.
.II uc , the Gr k <lev lop <l th ir ft heries to such a <legr~e as to enlist
laro- amount of pb ical and mental exertion, and theJ· gradually
of the mo t r mun rative of occupations. Large altb am
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iug-houses were established in favorable places, round which soon
rose a constantly increasiug number of fishermen's huts. These again
attracted artisans and merchants, so that the village soon grew to a
city, of which the fisheries might be called the nucleus. Of such cities
there was a large number, Byzantium and Sinope being illustrious examples. It is well known that the wealth from fish gave to the sea
near the former city the name of the Golden Horn. "Proud and beautiful Venice" is of later date, but of similar origin.* Many private individuals rapidly accumulated large fortunes by dealing in salt-fish, and
the ancient writers of comedies frequently make such a trader (Keriphilos by name) the object of their raillery. This man, it seems, had been
honored with the Athenian citizenship, but his son, by a life of dissipation, soon spent the fortune which his thrifty father bad amassed.
We are acquainted with about four hundred different names of fishes,
which have been described by Greek authors. "This abundance of words,''
says Buffon, "this wealth of exhaustive and accurate terms, presupposes
the same abundance of ideas and knowledge. Is it not evident that
natious, who had fixed the names of many more objects than we, must
naturally have known a great many more ·1"
From what Aristophanes and other dramatic writers tell usof the mode
of living among the ancient ·Greeks we know that in their time fresh and
salt fish formed a very important articleoftrade. Athenams quotes about
two hundred passages of authors, whose works are now lost, in which
different ways of preparing and preserving fish are mention ed. Xenocrates, .1.Eschylns, and Sophocles did not consider it heneath their dignity
to speak of very tempting bills of fare; and Archestratus, who assisted
Epicurus in seeking the qualification of the senses, seems to bave described a great many such iu his poem, "Dipnologia," a most am using
and excellent cook-book, whose loss is still deplored b.vmodern gourmands.
In the city of Athens the government, in its paternal care, even went so
far as to make a law obliging fishermen as soon as they brought their fish
to the market to so1.rnd a gong, so that everybody might buy fresh fish.
We are also told that fishmongers, in order to sell their stock more rapidly,
were not allowed to sit down, but required to stand during the time fixed
for selling.+
That fish formed a favorite article of food in those times, is clear from
the fact that great importance was attached.to their fisheries. But other
considerations also tended to i~crease their interest in'. the - success of
the :fisheries. Fleets, as is well known, played an important par t in all
of the wars of those ages. It was often a matter of considerable difficulty
* R egarding the remarkable fish-colony, Comrnachio, compare the work by M. Co~te,
" Voyage d'exploration sur le littoral de la France et de l'Italie." Paris, 1861.
t This lu,w seems to have been known i"ii Vienna in the fifteenth century. At any
r at e, there bas been fonnd in the archives of that city an ancient decree ordering the
:fi h erm en to sell th eir fish standing and bare-beadeu, exposed to the scorching ra.ys of
su n and to storm and rain, thus forcing them to sell their fish speedily and at a reasona ble price.
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to find sailors sufficient to man them, and especially experienced sailorR.

It was, therefore, a matter of great importance to the govemments of
Athens, Sparta, and other states, that the fisheries should be encouraged, especially the sea-fisheries, which, in our daya also, are considered
the best nurseries of sailors for the navy.
We must also take into account the fact that the greatest wealth of
Greece grew out of her colonies. To maintain an intimate connection with
these was of the utmost importance; and for this end, also, the fisheries
were especially useful, since along the coasts of these colonies all those
fish were caught which move in schools. These fish formed an important article of trade, not alone for the colonies, but also for the mothercountry, so that the former were necessarily dependent upon the latter.
The article for which there was the greatest and most widely-spread
demand, was salt-fish. All historians of that period agree in laying
stress on the great importance which this article held in commerce,
even before the time of Alexander, and during the last c·enturies of the
independence of Greece.
But after wealth increased, and luxury and effeminacy took the place
of the original simplicity of life and manners, the fisheries developed an
inexhaustible supply of new articles of food, and the Black Sea (Pontus
Eitxinits) and the Sea of Azof (Palus Mmotis) became what the banks of
ewfoundland were to the maritime states of Europe during the first
centuries after their discovery. Besides fresh fish, dried anu salt fish,
oil, glue, and a number of other articles, prepared in an ingenious manner from the roe and the intestines of fish and of other animals living
in the water, as also a large number of peculiar kinds of medicine, prepared from theru, became the objects of large and extended mercantile
enterpri es; and all these were often sent, at an enormous expense, to
the most distant portions of the then known world. Hence it was that
the .fi heries constantly increased in importance, so that thousands of
laYe became educated as sailors and fishermen.
But the fi heries of Greece could not save her from decav. There
aro e in 1taly a new nation whose fixed purpose-was to s~bdue the
world, whichit ultimately accomplished. Rome, nursed by a wolf, never
r nounc d it wolf-nature. Fir t, it ravished its neighbor's daughters
in onl r to cure wive ; then their sons, in order to secure slaves; and,
iinall , it carri .d it eagles over the beautiful land of the Greeks. But
I om wa practical, and it rule proved an advantage to the fisl1erie .
Th mo. important qn tion wa how to rai e ailors for the fleet. The
numb r f fi h rm n wa uot sufficient, and the crews of tlie Roman
gall , ·011.'i,~t cl more of row r than of sailors; but the latter were in
gr at <1 mand, a th~ w r mor familiar witli the element where battle
W<:'r t h f, urrbt.
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The Romans, like the Greeks, carried on their fisheries partly along
the coasts and partly in the open sea. A large number of fishermen's
societies had been organized, which fitted out large vessels and sent them
on long cruises al1 over the Mediterranean, and even beyond ..the Pillars
of Hercules, up and down the coasts of North Africa, Spain, and Portugal. They well knew how to make use of favorable weather, and were
familiar with the best hours for fishing by day and by night; as, for example, just before t,h e rising of the sun and the moon, and just after
their setting.
The most ordinary fishing-implements were the harpoon, the line, and
different kinds of nets and seines. It will thus be seen that :fishermen
in our time are not so very far in advance of their ancient brethren,
although of course these implements have been somewhat improved
during the progress of ages.
Noel de la Moriniere gives the following account of the method of fishing wi'th lines: '' The lines were generally made of horsehair, single,
double, and plaited. The hair of horses was preferred to that of' mares,
and black hair was not esteemed as highly as white. According to
..2Elianus, the hair was colored in different ways. The :fishing-pole was
chosen with reference to the supposed. weight of the fish to be caught
and the resistance it could offer. The hooks~ which were of copper or
iron, covered with tin, were single, or composed of several branchei-;,
and of different thickness. If :fish were to be caught having sharp
teeth, and hence able to injure the line, it was surrounded just above
the hook with a covering of horn _or some other hard substance, e. g.,
copper. For catching sharks, or similar :fish, iron chains were employed.
Many details coucerning these implements are found in the works of
the ancient writers." (Histoire generale des Peches, p. 188.)
Special care was taken in the selection of bait for line-fishing. The
most common bait was small fish, larvm, worms, or insects; sometimes, also, the lungs and liver of hogs and goats, shell-fish, and polyps;
and even at times the entrails of animals which had been saturated
with an extract of myrtle and other odoriferous plants. Oppianus, and,
after him, Cassianus Bassus, as well as other writers in the time of 'the
emperors, have described a large number of different kinds of bait.
They were prepared to suit the tastes of the different fish. Thus the
"aurata'' was caught with almonds and the sword-fish with mullets. Oppian says that the" lycostome" (a sort of herring) was the best bait
for catching the "sargus." As soon as a certain quantity had been
thrown into the water they came in large swarmH to eat it, and the fishermen then seized the opportunity to inclose them in their nets, and
thus freqHently caught large numbers.*
" This use of bait in net-fishing reminds us of the sardine fisheries on the coast of
Brittany, as carried on in our own time. But here the roe of the cod-fish is used as a
bait for the sardines. To give an idea of the enormous quantity of roe used for sardine-fishing, I will only mention that 30,000 kegs of roe are exported annually from
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The Romans also used artificial baits; and the art of making flies of
feathers and other materials has, perhaps, never been carried further
in our time even in England itself. Fishing by torch-light was a favorite amusement, and several ancient authors dmmribe this mode.
There were peculiar methods of net-fishing, which we have only imitated or somewhat developed. Hemp, flax, and Spanish reeds wereused
for the manufacture of these nets, which were afterward tanned several times in order to make them stronger. The fishermen set them
both along the coast and in the open sea. Drag-nets, which were first
used by the Greeks, served for inclosing the large schools of migratory
fi. h, and the stationary nets stopped them in their course. These latter
were very large, and were made of a kind of plaited work of Spanish
broom. Permanent nets of this kind were soon used at the mouth of the
Bosphorus, on the coasts of Italy, Sicily, and Sardinia, especia1ly in the
Ligurian Sea, the Bay of Naples, the straits of Bonifacio and of Mesina, at the entrance of the Adriatic, the straits of Cadiz, and along
the coasts of France and Spain. Strabo makes especial mention of tlle
large stationary nets on the coast of the island of Elba.
The four hundred names of fish spoken of b;y Greek authors are given
in alphabetical order in the work of Aldrovandi, who, also, gives alphabetical lists of fish in Latin, Italian, French, German, and English.
imilar Ji ts are found in Gesner, Artedi, and other authors. Those
who de ire further information on this subject are referred to the works
of tho e ichthyologists. But to enable the reader to form some idea of
the numbers and kind of fish known in those time.s, the following list is
given, in which those groups and families are mentioned which were
mo t numerous in the Greek and Latin seas. Each of these groups,
th refore, comprises a considerable number of important species, to
numerate which would lead us too far from our special theme. In this
li t Llitken' system bas been followed:
FIRST ORDER.

a. The perch group.-Red mullets (Mu,uusJ; breams \Sparus);
, irenoid ( ciama umbra); ancl white mullets (1lfu.gil); besides quite
a numb r of labroids (e. g., the parrot-fish, Scarus, and other similar fi ·h.)
b. The toad-fish group.-l, gurnards ( Trigla); 2, frog-fishes, e. g., the
angl r (Lophiu pi catorius); 3, gobies ( G-obius); 4, blennies (Blennius);
th
a-w If (.Anarrhicas lupus); 5, codfishes ( Gadus), and especially
th " ..1 ellu.; 6, flound r (Pleuronectes); and among these the turbot
( Plcuronecte. rhornbu ) plaice (Pleuronectes limanda), sole (Pleuronecfrs
.·olea) ·T .
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c. The rnackerel group.-The mackerel (Scornber scombus); the tunny
( Scornber thy nnus); the scad (Oaranx trcwhuru.c; ), and the swordfish
(Xiphias).
d. The pipe-fish group.-The sea-horse (hippocampus).
SECOND ORDER.

a. The carp groitp.-The common carp ( Cyprinus carpio); the tench
( Oyprinus tinca ), and the loach (Cobitis ).
b. The eel group.-The common kinds of eel and the sea-eel (Anguilla,
Conger).
c. The salmon grou1J.-N early all kinds.
d. The herring groiip.-Especially the anchovy ( Engraulis encrasicholus ).
THIRD ORDER.

a. Sharks (squalus).-The dog-fish (Scyllium canicula); the blue shark
( Galeus vulgaris); and others. \
b. Rays (raja).-The saw-fish (Pristis); the cramp-fish (Torpedo).
FOURTH ORDER.

Larnpreys (Petromyzon).-The river lamprey (Petromyzon fluvialis),
and the sea-lamprey ( Petromyzon marinus).
Besides these fish, whales, dolphins, lobsters, crabs, oysters, various
kinds of shell-fish and other sea-animals, that came within the scope of
the fisheries, are mentioned, and ought therefore to be noticed in this
place. In the following pages some of the most important fish, as well
as the mode of fishing for them, &c., will be mentioned; then the salting of fish; and finally we will see what Pliny says about the artificial
fish-ponds, which will naturally lead us to speak of lobsters, oysters,
shell-fish, &c.
THE MULLET.

The mullet (mullus) was a great favorite with the Romans. Horace
says, "You praise, 0 fool, a mullet of three pounds, which you are
obliged to cut into several pieces;" and Martial pra.ises the mullet, sayiug, "The mullet of four pounds, which you had bought, was the chief
attraction of your feast," (crence pompa caputquefuit).*
Noel de la l\foriniere tells us in the following words to what length the
Romans carried their passion for mullets:
"The mullet was one of those fish that were most sought for in
degenerate Rome, and it was made the subject of the most refined
~ensual enjoyment with the emperors and the aristocracy, who had
become thoroughly depraved by the extravagant use that was made
of the world's plunder. It is difficult for us to realize the enormous
value which the Romans placed upon this fish, for as it never reaches.
"'Ma1·tial, Epigrams, x, 31.
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any great size, they did not hesitate to pay its weight in gold if it
was unusually large. Seneca and Suetonius have given us, in their
writings, descriptions of the extravagant taste in the preparation of
the mullet for the table of the rich. We read there how each guest,
with the most refined cruelty, looked upon the mullet destined for
his own dish, die before him, in ordeL' to · enjoy the rapid change
of brilliant · hues which the fish then exhibited. The wildest fancies
that the most extravagant luxury could imagine were realized in preparing it for the table. The freedmen who were intrusted with the
preparation of the mullet enjoyed the greatest privileges, and a good
cook was often better paid than a good general. Mullets were served
on dishes lavishly adorned with precious stones, and the most costly
spices were used in cooking them. During the reign of Heliogabalus,
extravagance reached such a height that this emperor, who bad become
tired of mullets, although at that time they were growing scarce, ordered
(according to Lampridius) a dish to be prepared consisting of nothing
else but the mouth.fibers of mullets. It may well be imagined what an
enormous quantity was required to satisfy thiH morbid taste.
"Mullets from the straits of Gades (the straits of Gibraltar or the
straits of the Pillars of Hercules) enjoyed the greatest reputation.
Dat rhombos Sinuessa, Dicarchea littora pagros,
Horculere mullum rupes . . . .

" Scarcely less famous were those from the sea around Sicily and Corica. Accor<ling to Seneca, (epist. 95,) the Emperor Tiberius sold at
auction a mullet, weighing four pounds, to Apicius and Octavius jointly,
for the Mm of 4,000 sesterces, ($156.) This fish, which can easily be
recognized, i very frequently represented on the fresco paintings which
haYe been dug out from the ruins of Herculaneum and Portici."
Though not exposed to the same cruelties as . the mullet, there was
another fl h which almost equaled it in costliness:TIIE SCA.RUS.

The scaru , a fl h of the labroid family, was, according to Pliny, (Hist.
at., ix, 17; xxx, 10,) originally found Only in the · JEgean Sea. But
in the tim f' th emperors, when tlie simplicity of former days degenerated into xtravaga.nce and luxury, the wrasse was brought from
Gr ce to ad rn tb taule of the wealthy Romans. One of the freedm n of the Emperor laudiu,, Elipertins Optatus, who commanded a
U ma fl tin th I nian a, brought a large quantity ofthese fish to
h coa.' t f tal~, wb re tb y were put into the water near Ostia, at
th m utb. f th Tib r. iOr five y ar' all fi hermen who caught such
Ji. h iu h ir
t w re rder d to throw them into the sea ao-ain · and
b
'
tb · u qn n · mv, that that portion of the ea, and even the Tiber
·t · •Ir, a. · f~ r a. th g. t ' of
m , , warmed with them. Tllis attempt
ran, 1 Jan • fi.-h p1 ,. cl o ntir ly, ucce ful, that the~e tran ·planted
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scari soon gained the reputation of excelling in richness of flayor
tl10se of tlrn Greek seas. In the time of Pliny, the ooarus was, "·ithout
doubt, considned one of the greatest dainties. Originally, the sturgeon held this place, then the basse (lupus) anu asellus, and at last
the scarus "came, saw, and conquered."
Ovid, in bis book '' Halieutikon," relates a remarkable trait in the
nature of this fish: when it has been caught in a net it does not swim
any further, as this would cause it to become fasteneu with its gills · in
the meshes, but it swims backward, wagging its tail. As soon as
another scarus outside the net notices this movement, it comes to its
assistance, by seizing the tail of the captiv·e, and thus draws it out of
the net. The relation of this remarkable phenomenon shows the accuracy of the observations of the ancients. Pliny tells us that the mullet
anu the scarus when they find themselves pursued, act like partridges
)md little children, hiding their heads at the bottom of the sea, and
imagining that the pursuer cannot see them, because they cannot see
him.
According to Suetonius, the" shield of Minerva," the famous monster dish which Vitellius brought into fa shion, was garnished with scari
The part of this fish most esteemed was the liver.
0

THE MURJENA.

The murama is described in the following manner by PauL .Jovius,
wliose words are given in a literal translation to show at the same tim e
how natural history was written in tlle sixteenth century: " Mur:::enas
are fo:i.nd in great numbers in all parts of the sea, but those from th e
coasts of Sicily are the largest and best. These are the ki nd which
Columella calls 'flutes.' They swim near the surface, and it therefore.
sometimes happens that when the warm rays of the sun dry their skin,
thereby depriving them of their flexibility, theycan no longerdip beneath
the water and can easil_y be caught with the hand. They are speckled, and
are said to lrnve star-like figures on their sides, arranged in the shape of
the dipper~ which, however, disappears immediately after death. They
possess great cunning, for when theyfind themselves caught they swallow
the hook, bite through the line with their teeth, and thus make theirescape. I am of opinion that the ancient Romans prized the murama more
on account of its long life than of its delicious flavor; for the large num .
bers required for daily use could easily be kept in ponds prepared for this
purpose, while most other fish soon tilied, either through grief at having
lost their liberty or through the neglect of the pond-keepers. We know
from Pliny that C. Hirrius, at a banquet given to Ooosar as Dictator,
could pla.ce on the tables G,000 rnuroonas from his own ponds. l\1urmnas could easily be tamed, and taught to take their food out of a person's hand. Crresus, surnamed the wealthy, was so much attached to
a mur::ena which he bad raised. himself, that when it died he shed tears,
and had it buried. We also read an account of an answer which

'
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Crmsus gave to L. Domitius, who laughingly expressed bis astonishment
that auy one could weep over a ·dead muneua; it might, perhaps, be
thought strauge, he said, that be, Crresus, shed tears over a dead mnrrena, but it was far more strange that he, Domitius, did not shed any tears
over his three dead wives. (Domitius had three wives, whom he is reported to have poisoned in order to obtain their property.)
Certain ladies showed great affection for murrenas; thus Antonia, the
daughter of Drusus, adorned a tame murama with gold rings and bracelets.
Murrenas eat human flesh, and th~ cruelty of Vedius Pollio in this
respect seems well establisbed. He placed those of bis slaves who had
been condemned to death in bis fish-pond, in such a manner that they
could not be eaten at once, but were gradually torn to pieces by the
teeth of the murrenas. It is said that the murrena breathes through its
tail, and therefore dies sooner when struck on the tail than when struck
on the bead.
D. Ambrosius and several other ancient writers assert that snakes
mate with murrenas, and that the latter entice the snakes to the seaside
by a certain peculiar whistling so-q.nd. Athenreus does not believe this,
and in corroboration of bis opinion quotes from a work on popular sup r titions, written by Andreas. Murrenas spawn all the year round, and
of thi kind, the llfarus, the largest and strongest is of a uniform color,
very much re emLli11g that of the larch; so at least, Aristotle affirms:
Pliny call this kind 1.lfyrir,.us. There is also a rfrer Murrena, which is
mucll maller and bas only one point; and which according to Dorianus
i' the ame that Athenreus calls gallaria, and I think that Athenmus
mu. t bave meant by tllis smaller kind what we call lamprey and not
th
a,.fi h. Ire ins assures us that the flesh of the murrena is not less
nouri ·bing than that of the eel, but on account of a certain hardness and
moi tnre it is very indigestible. It is, however, much prized on account
of it deliciou entrail , with which, as Lampridius tells us in bis history.,
II Ii <rabalu , while far from any sea, regaled his court and the whole
rural population.
THE COD FAMILY.

Of the co<l family, our northern codfish was certainly not known
to tlle au ·i nt . 'Ihe kiud be t known and most highly prized was the
A llus, wbicll, iu all probauility, i our Gcidus merluccius. At all events,
J ,in tell· u that the fi ·h which the Ligurians call asellus was named by
th
0tnan squamus, or merluza. Pliny informs ns bow highly thi fish
wa priz d. There were wo kinds. The larger one is named, by Joviu ,
banchu , and r acllc a length of two feet. The smaller kincl he calls
<.:allariu .
liu ~ ay that tb y have a small stone in their head, and
prai · L ir uelic t flavor. Gal nu maintains that it flavor strongly
r : ·m 1 h t f th o<lfi.·L. ..:\.ri ·totle ret tus that during the great
hicle th m el ve , autl he i~ unable to tell how often
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they spawn. The asellus was also called Baochus on account of the wine
color of its mouth, and this circumstance caused Ovid to eJtclaim '' that
a fiRh with so many excellent qualities did not deserve so ugly a name
as asellus (i. e., little ass.)"
As an article of commerce the asellus was, for the most part, salted,
and in that shape sent all over tbe Roman empire.
The Romans did not confine themselves to these common fisheries,
but also ventured to attack the more dangerous animals of the sea;
and even whales, which came into the Mediterranean, often became a
prey to the fisherman.
According to Oppianus, this fishery, although only Qf casual occur1·ence, resembled very much our mode of catching whales before our
:fishermen began to use explosive projectiles. There were attached to
the line, which the whale would drag under water while escaping,
two large leather bags filled with air, precisely like those which the
Greenlanders and the inhabitants of Kamschatka use. The description
of Oppianus is remarkable, as it contains many interesting details, and
seems to be entirely trustworthy. He says: "The moment the monster
is attacked, it dives down to the depths of the sea, and the fishermen
anxiously wait for its return. Their light boats plow the foaming
waves, and rapidly fly toward the battle-ground, where a combat is soon
to take place, on whose fortunate termination the keenest interest is
centered. The :fishermen encourage each other by shouts, every one
strains his powers to the utmost, and the sea presents a scene of animated confusion. As soon as the whale shows himself again, it is attacked with double-hooked spears. Its blood begins to flow, and colors
the sea for a great distance; but like a staunch vessel, braving the
thunder and the lightning, the whale resists the furious attacks, sometimes with a single movement of its tail sweeping away the boats which
surround it, and mocking all the exertions of its assailants. But the
decisive moment approaches; though mortally wounded, its tail still
throws a deluge of water over its enemies. But nothing can now restrain the zeal of the pursuers. The monster is overcome, and silent and
motionless it floats on the water like a conquered man-of-war after a sanguinary battle. The victors then drag their prize ashore amid tumultuous shouts of joy."
THE SWORD-FISH.

The ancient Romans possessed many sword-fisheries throughout
the whole extent of the Mediterranean, from Byzantium to Gibraltar,
but they were of the greatest importance on the coasts of the Tyrrhenian sea and in the great and shallow bay which forms the southern
boundary of France. The name of the promontory Xiphonion (called
so after the Latin name of this fisb, i.e., xiphia$) shows how valuable the
sword-fish was to the inhabitants of those coasts.
De la Moriniere says: '~ One of the most common modes of fishing was
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to employ, as the Greeks do, boats built in the shape of a sword-fish,
with a long projecting point representing the sword of the fish's upper
jaw, and painted with a dark color like that peculiar to this fish. The
sword-fish, imagining he sees a comrade, confidingly approaches these
boats, when the fishermen, profiting by the mistake, plunge their spears
into its side. The animal, although surpri~ed, nevertheless vigorously
defends itself, and by plunging its sword into the sides of the treacherous boat often exposes it to imminent danger. This moment is seized
by the fishermen to cleave its head, and if possible to chop off its upper
jaw. After thus overcoming its resistance, they tie their victim to the
boat, and so drag it ashore.
Oppianus has preserved an amusing characteristic of this fish, which
seems to contradict the statement made concerning its courage. He
says that if accidentally, or in the too eager pursuit of mackerel or tunnies, it finds itself in a stationary net, it retreats, suspecting some snare,
although it could easily tear the net. This timidity, however, proves
di astrous, for, at last remaining quite still, the fishermen come, drag it
ashore in their nets, and kill it.
SALTING.

This branch of industry was carried on in the earliest times by the
Phenicians on tl10 western coast of Spain, and was afterward continued
by the Greek ; but it was reserved for the Roman empire to raise it to
the highest degree of perfection. It was applied to many different
kind of fish. By the term'' salt-fish," we must not understand exclusively fish laid in brine, but also those that were pickled with spices
and odoriferous herbs. According to Noel de la Moriniere's learned reearches, fi ·h were preserved both in a raw and in a cooked state, and
in the la,tter case they were prepared with precious herbs only. He
add', that i1 would really eem difficult to suppose that the Roman
ybarite , who ha.cl the most costly fowl and fish brought from Persia,
Colchi ·, and India, at such great cost, could find in salted tunnies,
and monnyri anything to gratify their spoiled palates.
The art of pre ' er ing fi h in different ways made rapid progress.
\ire wa tak n not only to pre erve such kinds as would retain a delicate 11 or, but, al 'O, to bring new articles into the market, that thus a
bri k intercoui· e mi b t be kept up between tlle cities of Ital.v and the
colonie u the coa t of the 1editerranean. In those days the mullet
wa fr uentl. alt d, at which people in these times, at least with us,
ould u er· and its roe formed a favorite di h with all classes. From
a p ag in th nreu , wh re he quote Arche tratu , we learn that
th w rel-fl ·h , a th n altecl iu xactly the same manner as is now
nth
t f icily. "When you come to Byzantium," he says,
f alt , rd-fl h, and choo a slice of the back near st
Larg fi h w r cut into pieces and underwent different
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processes, both simple and complicated, according to which they were
di:fferen tly named.
It would detain us too long to give a complete list of those fish which,
when salted, were held in great esteem. The following are some for
which there was the greatest demand : the sea-eel, from Sinope; the
tunny, from Byzantium; the mackerel, from Spain; the tunny, from
Cadiz; the sword-fish, from Sicily; the mullet, from Exone; tbe_scarus,
from Ephesus; the "pagrus," from Italy; the eel, from Strymon; the mormyrus, from the Nile, &c. The names of all these fish of acknowledged
excellence served as recommendations for those cities or countries which
had gained fame by their manner of preparing them.
But most of these fish have lost in our days the reputation which they
formerly enjoyed. The mormyrus of the Nile, e. g., which Athenreus
described, and with which the learned Geoffroy St. Hilaire has made
us acquainted, is now scarcely known beyond the works of natural historians. The same holds good of the tunny, which is now preserved in
oil, instead of being salted or dried as was the custom among the
-ancients. The Romans bad learned from the Greeks a mode of preserving it, which, with some modifications, is used even in our time
among the Italians and Spaniards; it is called "escabeche." The fish
are first fried in oil with bay leaves, salt, and spices, and then boiling
vinegar is poured over them. This method was especially employed
with several kinds of mackerel, but likewise with other fish, such as the
" pagrus," the dorado, and even the larger kinds of perch.
The inhabitants of the Greek Archipelago were the first to preserve
the tunny. This fish was salted on the islands of Eubma, Samos, and
on the coast of Icaria, whi~h acquired the surname, " the coast rich in
fish.'' The ancient names, 0etaria domitiana, (near Orbitello and Santo
.Sjephano,) and Terra cetaria, (stretching from Segarte to the promon~ y now called Santo Vito,) designate places where the Romans had
tllarge stationary nets, and they show the importance of these fisheries.
Tarentum, in ·the Tyrrhenian Sea, had gained a great reputation for
its salt fish, especially for its delicious tunny, which was exported to
remote districts. No less famous was the tunny from Sicily, especially
that kind salted in 0ephalo.
The ancient 0etobriga, a Phmnician colony on the southern coast of
Lusitania, near the mouth of the Guadiana, maintained its former great
importance under the Romans on account of its stationary nets, and theimmense quantities of tunnies which were salted on that coast. Resendius, (Antiquitates Lusitanire, 210,), assures us that even in his time,,
the ruins of the salting establishments of Cetobriga could be seen. The·
new town, Neocetobriga, which rose not far from the old one, and which
the Portuguese have called Setubal, (Saint Ybes,) continued to carry on.
the trade in salt tunny, which had once ertriched the Greek town~
Uastro, the historian, fully corroborates the statements o.f Resendius ..
He says the name of the town is. derived from " brig.a," which in the, old1
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Lusitanian language means "castle " or " fortified town," and from
'' cete," i. e., "great fish" (tunny).
Malaga also owes its wealth and its name to the tunny fisheries, for,
in the Punic language, " Malach" means both "to salt," and the "salting place."• Several other Spanish towns contended for the fame of
bringing the best articles into market. Gades (Cadiz) gained the
prize. The favorite parts for salting were the gristly portions of the
bead; but many portions of the body were also used for this purpose.
According to Galenus this fish was preferred in the salted state, because
it then seemed less hard and easier to be digested.
One of the most important fisheries in those times was a tunny-fishery, which, during the Grecian period, brought great wealth to the
Carian and the Milesian colonies on the Black Se~. When these fish ·
in their periodical migrations came out of the sea of Azof, (Paliis JJfmotis,)
they followed the coast of Asia, and many were caught in nets near
Trapezon. Thence they went in company with other kinds of mackerel
to Sinope, whose inhabitants, according to Strabo, grew immensely
wealthy through this fishery. .A.mastris, Tejum, and Heraclea, located
on the ame coast, likewise reaped a rich harvest. If we may believe
the author of "Storia philosophica e politica delle colonie degli antichi
uel mar Negro," the best harbors were Sinope and Galidon, on the
river Ilalys, near whose mouth great salting establishments were located.
otwithstanding the enormous quantities of tunny caught on the
coa t of Thrace, the salt-fish from Snrdinia were the most famous,
and tho e of the best quality were called sardinians.
The .f l h known in France by the name of "auriol,'' (in Spanish "cavalla,") i another kind of mackerel, great numbers of which were salted
l>y the Greeks. .A.thenreus praises it in the most eloquent manner. and
it fame increa ed still more after the Romans had conquered si>ai~an,
and had learned how to extract from its entrails the far-famed "garum
ociorun:i," a fi h auce which was greatly prized. Although several ,
ancient author ha written the mo t glowing encomiums on this secret
pr paration, (for it eem to have enjoyed tlien as great a reputation
a the Engli h fl h- auce in our times,) it is impossible to discover
what thi ' arum ociorum' really wa . Pliny, the encyclopedist of the
anci nt ,
that this fluid matter was an extract from the entrails of
c rtain :6. h that had und rgone th proce s of fermentation. " The
Gr k ' h
, '• in former time , prepared 'garum ' from the fl h
all d b th t name; the b t ' garum ' comes now from Carthage, in
pain, ( c rtbar, na,) and i called ' garum ociorum.' You can scarcely
bu
b e ' ( h c ntaiuiug al>0ut t n pound ) for a thou and
f m n ·.
fluid, xc pt c nt d water~, sell for so high a
an l i i in gr at d mand y all cla
of ociety. Tile fl herr )1· urit· nia, B i a, and art :ja, pr pare it from mackerel, fresh
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INTRODUOTION.
In the year 1852, the Prussian government proposed to forbid the
"Riimpchen-:fishery," as it was believed that, in consequence of such
fishery, species which when larger might be useful were destroyed. Professor Troschel,of Bonn, thereupon examined the young fish which, under
the name of "Riimpchen," are brought to market, and found that the
"Lutter-Riimpchen," or" Siisse Rumpchen," was the Oobitis barbatula L.,
the "Riedlingcberv' or" Bitter-Riimpchen," the Phoxinus lcevis .Ag., the
"Gii wchen," the Gobio .fiuviatilis 0., and the "Kaulkopf," the Oottus gobio L. The "Riimpcben," brought to market under the name of "Gesams," consist, according to Troschel, of the young of all the fish living in
the river Ahr; consequently, besides the ~:oung of the species mentione<l,
those of .A.lburnus liteidus H., Squalius cephalus L., Leuciscus rutilus L.,
Barbus.fiuviatilis .A.g., and Truttafario Lin. 1 (Siebold.) On the strength
of these investigations,2 Troschel declared that, as most of the " Riimpchen" are entirely worthless for :fishery-purposes, they might be caught
without any injury to the fisheries. But when this problem had been
solved, the assertion was made that it would, nevertheless, be injurious
to catch the" Rii.mpchen," because thereby the better kinds of fish were
deprived of their necessary food,3 and the philosophical faculty of the
Friedrich-Wilhelms University of Bonn, during the year 1873-'74, proposed a prize for answering the following questions:
"It is asserted that the catching of 'Rtimpchen,' although the~e fish
a re in themselves worthless, still proves injurious to the Rhine :fisheries,
because the larger fish, Salmo salar, Salmo hamatus, and Salrno fario,
are thereby deprived of their most necessary food. The salmon go into
the sea, where they feed on other fish, and only come into the rivers for
the purpose of spawning. The trout always keep in the mountainbrooks. By examining the entrails of the al.love-mentioned fish at diff erent seasons of the year, it is to be ascertained of what their food cons i s ts while in fresh water, in order to decide whether it is injurious to the
fisheries to catch 'Ri.impcben.' It is desired to extend these investigations to the' Maifische,' (Alausa vulgaris,) as these likewise live in the
s ea am] only ascend the rivers in May."
Salmo fario of most authors, the common trout of Europe.
Published ' in "Verhandlungen des naturhistorischen Vereins der Preussischen
R heinlande und Westphalens," 8 Jabrg., Bonn, 1851, p. 563.
3 S iebold, Die Siisswasserfische von Mitteleuropa, Leipzig, 1863, p. 420.
1
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With a view to answering the above questions as far as possible satisfactorily, I have made the following investigations:
I.
THE FOOD OF TRUT'.I.'A SAL.AR SIEBOLD,

(Salmo salar AND. hamatus Val.,)

.AND '.l'RUTT.A TRUTT.A. SIEBOLD (Fario (trgenteus Val.) IN THE RIVER
RHINE.

The fishes belonging to the genus Salmo occurring in the Rhine are, by
the :fishermen, distinguished as '' Salm," ''Lachs," and "Lachsforelle."
· The Lachsforelle has been described as Fario argenteus by Valenciennes, 1
and a Trutta triitta by Siebold. 2 But, respecting the properichthyological
definition of the species which are brought to market under the popular
name of " Salm" and '' Lacbs,'7 the views of zoologists, still differ considerably. Cuvier was the first to distinguish two species, and Valenciennes described them at length as Salmo salmo, le saumon c01nmun,3
and Salmo hamatiis, le becard. 4 He was followed by Heckel and Kner,5
Troschel,6 and others; while Agassiz considered the Salmo hamatus as the
old male of the Salm<;> salar, and recognized only this latter species.
The same view was taken by Siebold,7 Giinther,8 and many others.
Snch a diversity of opinions seems surprising, as the question is about
uch Yaluable and well-known fishes. It must, however, be remarked that
no otl.1er genu of :fisbes bas given tbe ichthJ·ologists so much trouble as
the genus Salmo. Even such a thorough systematist as Gunther 9 says:
' ' 'l'l.lere i no other group of fi shes which offers so many difficulties to
tbe ichthyologist with regard to the distinction of the species, as well as
to certain points in their life-history, as this genus."
Although a critical examination of these different views, properly
speaking, does not come within the reach of this treatise, and would
lead us too far, the nature of the question demands that I take my part
in tb i di pute.
fter the inve Ligations which I have made in this matter, I agree
with Agassiz and Siebold; i. e., I recognize only one species, viz, the
Salmo salar. My reasons for this I will state in brief.
Valenciennes mentions the following chief distinguishing marks between almo salar acd Salmo hamatus:
1. The almo hamatus ba more pyloric creca (appendices pyloricm)
t han tll Slllmo salar. 10
1

Valenciennes1, IIi toire uatu:elle des poissons, Paris, 1848, tome xxi, p. 294.
iebolcZ, op. cit., p. 314.
3 Val nciennes, op. cit., p. 169.
4
Valen ie11nes, op. cit., p. 212.
6
Deck land Kner, Die ii swa erfi che der osterreichischen Monarchie, Leipzig, 1858,
pp. 27!3 and 276.
6
Tro1J~lt l, Ilan<lbu h dcr Zoologie, 7th ed ., 1 71, p. 266.
1
i bolcl, op. cit., p. 203.
8
iinther, ll.talogo f the :fi he iu the British Museum London, 1866 vol. vi, p. 11.
• ii,1tlur, op. cit., p. 3.
'
'
• Vale11ciennea, op. cit., pp. 176 and 217.
2
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2. The Salmo hama,tus bas invariably only one tooth on the front plate
of the vomer, while the Salmo salar has several teeth. 1
3. TheSalmo hamatus has a reddish-gray back, thecolor becoming more
Ii vely on the lower portions of the sides; the color of the belly is a
dull white. The Salrno sa,lar, on the other hand, is slate-colored on the
back, of a subdued silver-color on the sides, and of a silvery-white,
shining like mother of pearl, on the belly. 2
4. The flesh of the Salmo hamatus has much less color and is drier
than that of the Salmo salar. 3
5. The Salmo hamatus has at the end of the lower jaw a protuberance,
(" tubercule,") which, when the mouth is closed, fits exactly into a considerable concavity(" enfoncementconsiderable") of the upper jaw. 4 The
lower jaw thus forms a projecting hook, 80 that the upper and lower
jaws cani;iot be pressed against each other. The Salmo salar does not
b ave this hook.
·
With regard to the above assertions, the following remarks are to be
made:
·
To 1: The number of pyloric cceca in one and the same species of salmons varies greatly. 5
Valenciennes found in the Salmo salar 60 and in the Salmo hama,tus 67
appendices pyloricce. In the enumerations which I have made, I was led
to the result that in the salmonoids which Valenciennes differentiated as
two species, the number of cceca is no safe distinctive character, as it
varied from 56 to 72, anu was frequently larger in those which had no
hook than in the so-called "hook-salmon." Gunther states that t,he
number of cceca varies from 53 to 77; Richard.<wn,6 from 63 to 68. Kner 1
has also shown that the number of cceca in one and the same species of
salmonoids is extremely varying.
.
To 2: The arrangement of the teeth on the vomer has been erroneously described by Valenciennes, as has been shown by Siebold. 8 The
short front plate (chevron) of the vomer of the Salmo sa-lar (and the S.
hamatus) is invariably toothless, and only the long point of the vomer
has teeth. But, as the fish grows older, these teeth fall out gradually,
and no new ones take their place, so that an entirely toothless vomer
is frequently found in old fish. It is evident from this-as I also
found in my investigations-that the number of vomerine teeth differs ·
very much. In our Bonn Museum, there are two old specimens, labeled
Valenciennes, op. cit., pp. 172 and 213.
z Valenciennes, op. cit., pp. 17,4 and 217.
a Valenciennes, op. cit., p. 222.
"" Valenciennes, op. cit., p. 215.
(j Siebold, op. cit., p. 214.
6 Gii:nther, op. cit., p. 13.
7
R. Kner, Uber die Verschiedenheiten der Blinddli,rme lJei den Salmonen (in" Sitzungsberichte der ma.them.-naturw. Classe der kaiser!. Akademie der WissAnschaften "·
-vol. viii, 1852, p. 201).
'
a Siebolcl, op. cit., p. 301.
1
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"Salma harnatus,': of which the one has only two teeth in the vomer, and
the other noue at all. A younger specimen, marked likewise Salmo
harnat1ts, llas four teeth in two rows, one behind the other; while another
omewbat younger specimen, marked Salmo salar, has only two vomerine
teeth.
It is not necessary to go into further details, as Siebold has explained
tbi whole matter sufficiently, and has satisfactorily proved Valenciennes's
errors.
To 3 : "In none of our native fish is there such variety of color, according to the different influences of food, water, light, anc) temperature,
a in the toothed salmons." 1 Giinther likewise lays special stress on
this change of color in the Salmo salar. Scientifically, we are scarcely
jn. . tified in distinguishing two different species merely on account of
this difference in color, when the other distinguishing marks cannot be
su tained. 2•
To 4: Bloch has shown bow much the color and quality of the flesh
Yari in one and the same species of salmonoids. 3 Siebold likewise, in
cveral place ,4 bas directed attention to this peculiar variation. It must
al ·o be borne in mind that in all species of animals the flesh of old
one 5 which have propagated for many years bas become of au inferior
quality. It i well known that the Rhine salmon is more savory than
that of th Oder, the Weser, and the Vistula; but nobody ever entertained th idea that they were <liffereut species.
To : Th projecting hook of the lower jaw in some specimens is so
p cu liar, that certain ichthyologists were thereby induced to distinguish a
alrno hamatus, i.e., the booked salmon. But Bloch
.·eparat p i
had alr ady prov <l. that tliese hooks occur only in old male fish. Agassiz,
all th m dern English iclitb,vologists, 6 Siebold,7 Schlegel,8 and others are
of th • am opinion. The ob ervations which I made on this point, and
th information which I gathered from experienced fishermen, led to the
. am r ult: the hook i only found in male fishes, and-I must empba' iz it- ul · in uch a have milt nearly ready for irnpregnat.iou. I
h,w , by b. r inO' a large number of specimens, conv\nced myself that
thi b k gradually form in tbe male fi h as it is growing old and the
mil t i
ttinO' matnre; fl hermeu, by this mark, distinguish even the
~- UJlO' mal fr m th young female.
If, therefore, Valenciennes (p. 213)
1

-

-

-- -------------------

d rland; Viaschen, p. 127.
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says that the female has just as strongly curved a hook, it must be
considered an error. Why this peculiarity occurs only in the one sex
and not in the other has not yet been explained. It has been said that
too long a sojourn in fresh water, and swimming against the stream,
had caused it; but there is no reason why the hook should not develop
itself just as much in the female as in the male.
This hook occurs likewise in the lower jaw of the males of other species of salmonoids. Thus, Wartmann 1 has found it in Trutta lacustris
(Siebo lcl); Heckel,2 in Trutta fario (Siebold); he also thinks that this
peculiarity is found in most of the species of the salmonoids.
On the strength of these facts, I must presume that of the salmonoids
belonging to the ocean only two species occur in the Rhine : 1. The
,; Lachsforelle," (sea-trout,) Fario argenteus Val.; Trittta trutta according to Siebold j 2. The "Salm," (salmon,) Salmo salar Lin.; TruUa
salar according to Siebold. I cannot in this place refrain from making
the remark that people have been induced to accept the two species,
Salrno salar' and Salmo hamatus,' only by the occurrence together of
fruitful and temporarily barren specimens of one and the same species
of Sal·mo salar.
Henceforth, I shall exelusive]y use Siebold's nomenclature, as by his
investigations the position of our salmonoids in the general system has
been definitely settled.
I now turn to the investigation of the food of Trutta trittta and Trutta
salar in fresh water-the Rhine.
The question, What is the food of our salmonoids in fresh water and.
in the ocean, is not only of scientific but also of great economical
interest. It is, however, very strange that the ichtbyological works
contain scarcely any or wrong data regarding this point.
Valenciennes speaks ouly in one place of tlie food of Trutta salar: 3
'' La nourriture consiste en poissons et l'ou dit qu'il prefere l'ammoditcA.mmodytes tobianus."4 As the fish in question (Sard~launce) lives in the
North Sea and in the Baltic, this fact would refer to .the food of the fish
while in the ocean ; but nothing is said regarding its food in fresh water.
Figuier, on the other hand, says: 5 "On n'a pu faire jusqu'ici que des
conjectures sur leur genre d'alimentation dans la mer, mais on est plus
instruit de leur ruaniere de vivre dans les eaux douces (f). Pendant Ienr
premier age, ils vivent d'insectes, de frai, et aussi de petits poissons,
<les qu'ils ont atteint une certaine taille. A. l'etat de grilse et a l'etat
1

Wartmann, Von den Rbeinanken oder Illanken, in '' Schriften der Berliniscben
Gesellschaft naturforschender Preunde," vol. iv, 1783, p. 55. (Quoted from Siebold
op. cit., p. 32.)
'
2
Heckel, Bericht einer ichthyologischen Reise, in the "Sitzungsberichte der kaiserl:
Akaderuie der Wissenchaften," vol. viii, 1852, p. 355.
3
Valencienncs, op. cit., p. 19'7.
4
Its food consi~ts of fish, and it is said that it prefers the Sard-launce-.L:bnmoclytcs tobianus.
6
Figu,ier, La vie et les mceurs des animaux, Paris, 1868, p. 106.
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a<lulte ils devorent une foule de poisson
Bloch 2 says that the salmon
lives on small fish, aquatic insects, and worms, and that it could be
enticed by dragon-flies, worms, and small fish if these were attached to
the hook(¥).
In Heclcel and Kner's work, 3 I find, regarding the food of Trutta trutta,
only the very general remark that "itis a powerful fish of prey." Siebold's
excellent work 4 contains several observations regarding tlrn food of our
salmonoids while in fresh water. 5 The most important, and, as will be
eeu afterward, the most correct, (p. 246,) is the following: "I cannot
in tllis place pass over in silence the fact that in observing and describing the dige tive organs of the salmonoi<ls, no attention whatever has
been pai<l to the circumstance that these fishes <lo not ea,t anything before
and during their spawning-season, but are merely intent upon spawning,
during wllich process their empty stomach is unusually contracted; the
'appendices pyloricre' and the gut itself being filled only with the different ecretion of the digestive organs." From the following, it will be
se n wh tber and in how far the remarks of the above-quoted ichtbyoloo-i. t a re correct.
On tlrn 20th September, 1873, I examined the stomachs of the first
t\\·o pecimen of Trutta salar, which had been caught in the Rhine, in the
n i 0 1Jborhoo<l of Bonn. They were female spawn-salmon ("Laichsalme");
i• e., 'almon which bad aseende<l the Rhine for the purpose of spawniug.
Tl.l
o-cp of both the e specimens were of the size of a pea, and ripe
for impr rnation. Tbe siues of the stomach were strongly contracted,
and the pyloric creca were exposed; i. e., tbey were not covered with
me
of fat, as i · the case with other specimens-as I shall detail
later-of tb awe pecie . The section of the whole digestive organs
'h w d the following: The resopha 0 us aud the stomach itself contained
11 thin · but tlll? ecrction of the mucous membrane, a white and mostly
Y ry 'ti ky mncu , wbicl.i i al ways there, whether there is food in the
Htomach or not.
t th place where the stomach proper joins the int 'tiu , and wh re ti.le "appendices pyloricre" commence, this mucus
in ·r a
in quantity, and at the ame tirne assumed a yellowish-green
1
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color from the secretions of the "appendices,'' these themselves being
filled with the same matter. Neai;-er to the anus, this mucus became
darker, and finally assumed a reddish-black color. In no part of the
whole digestive organ did I find anything which might lead to the
supposition that any solid food had been taken. Near the pylorus, I
found in one of the specimens several tapeworms (tccnia) with their
heads sticking in the appendices. In the tissues surrounding all these
organs, but more especiall.)-..,. in the pyloric cmca, I found a large number
of entozoa. 1
I have continued these investigations during the months of September,
October, November, ancl December, and invariably with the same result.
The digestive organs of Trutta trutta likewise showed the characters detailed above. In both species, males as ,well as females, in
such as bad already propagated their kind and likewise in such as
still contained roe or milt, the character of the stomach and intestine
was exactly the same as that of the first two specimens of 11rutta sc1,lar
examined by me; and I never found any food or anything which might
be considered as remnants of food. Three times I thought I had found
a :fishbone, but a closer examination showed it to be particles of wood
or bast which had become enveloped in mucus, and stuck to the side of
the stomach or gut. The thick or corky cellulose bad withstood the
dig-esti_ve power, which at any rate had been reduced to a minimum,
and no new food had been taken in through which these indigestible
particles could have been carried out. Up to the brginning of January,
1874, I thus examined stomachs of forty-four such spawn-salmon
("'Laichsalme ")-Triitta scilar and Trutta triitta-and never found any
food. I must here state expressly that these investigations were made
during the spawuin g-season proper of both species. 2
In the following, only Trutta sa.lar is spoken of, as Trutta trutta ascends
the Rhine for the purpose of spawning only till the beginning of January. ]from January on, salmon (Trutta salar) are but rarely caught
in the neighborhood of Bonn, while on the Lower Rhine (near Wesel)
many are caught about this season. In Wesel, I succeeded in obtaining
1 Regarding these, as well as the entozoa which I found in those species of fish which
I examined later-Tnitta fario and .A.lausa vulgaris-see Gurlt's "Verzeichniss der
Thiere, bei welcben Entozoen gefunden worden sind" in Wiegmann's ".A.rchiv ftir Naturgeschichte," XI Jahrg., vol. i, 1845, p. 223.
2
The spawning-season of the salmon extends, according to Valenciennes, (p.179,) from
ti.le encl of May till the end of February; according to Siebold, (p. 299,) from May till
~ovember. According to the information which I gathered from experienced fishermen and my personal observations, a spawn-salmon is scarcely ever seen in the
Rhine before the end of August. Those which show themselves in the Rhine at an
earlier elate do not ascend the river for the purpose of spawning. .A.s I have never
seen a spawn-salmon after the 10th January, I feel justified in assuming that the
spawn ing-season proper extends from the beginning of September till the beginning
of January. This explains the fact that the season when the Dutch are not permitted
to fish for salmon lasts from September 15 till November 15.-(From information communicated by Mr. Lisner, a fish-merchant of Wesel.)
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and examining stomachs of several specimens. 1 All these salmon,
and al o those which I saw in March, l\fay, and June, showed a very
strikiug difference from those which bad been caught during the spawning- eason proper. The fishermen call them '' Wintersalme'' 2 (winter-salmon ). They are highly esteemed on account of their excellentflavor, which
far exceeds tllat of the spawning-salmon, (at least during the spawningeason proper,) and the character of their inner parts likewise differs
very much from that of the latter.
Thi winter-salmon is found in the river nearly all the year round, as
well as during the spawning-season proper,3 but is specially called" Wintersalm" by the fishermen during the winter-months, when its flesh
is of the finest quality.
·
When I said before that the inner parts of these fish differ very much
from those of the spawn-salmon, I refe;red to the sexual organs and
the urroundings of the entrails. Of the former difference I shall speak
later, and will confine myself here to the latter. The whole fish bas a
much better and fatter texture than the spawn-salmon, and its entrail are ntirely overgrown with fat, so that the united appendages
of tlle upper portion of the intestine (the appendices pyloricm) resemble
a Jump of fat. 4 When I commeuced to examine the stomach, I obtained
11early the same re ult as in my examination of the spawn-salmon;
for iu by far the majority of cases no trace of foocl could be discovered.
In on tomach, I found parts of the hard covering and of the wing of
ab t1 ; aud in another, the skin of an insect-larva, which could not be
ati factorily identified. In a third specimen, I found, in the back part
of th inte tinal canal, the scale of a fish, seemingl_y a cycloid scale. It
wa lying bellinu one of the numerous ring-shaped li<ls, which are found
all tllr ugll th . lower portion of the intestinal canal, and had not yet
b n expelled with the other excrements.
B' i<l the ·e, I examined twenty-three stomachs, but found no remnant· of food. The three fish in whose digestive organs I found some
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remnants of food had been caught near Wesel. The food may therefore have been taken partly in the mouth of the Rhine and partly in the
ocean.
I will here mention an interesting observation, which was communicated to me by the Messrs. Ridder and Lindner. The Dutch fishermen
have occasionally found in the stomachs of those salmon which were
caught near the mouth of the Rhine remnants of fish which they said
came from the herring (Olupea harengus). But, according to the unanimous testimony of the fishermen, there never were found . remnants of
fish or any other food in the stomachs of salmon which had ascended
higher up the Rhine. This observation agrees in every particular with
those made by me.
These investigations therefore lead me to the following result: Trutta
salar and Trutta trutta, while in the Rhine, do not take food at any
season of the year, which explains the fact that all attempts to keep
salmon and raise th em artificially in fresh water have pr:oved :failures.1
There are artificial batching-establishments (e. g., in Htiningen, near
Strasburg, and in Arnheim) where the ripe salmon-eggs are artificially
impregnated and hatched, and where the young salmon, called SalmUnge,
[ in English samlets,] obtained in this manner, are kept for some time
(perhaps one to three years); but, if these fish are to become full-grown
salmon, they must be let loose so that they can reach the ocean, there
to feed and grow. A friend of mine communicated to me the following:
The institution near Arnheim, on the Yssel, bas, during this spring, artificially raised 300,000 young salmon and placed them in the Yssel.
These are to go to the ocean, return to the Yssel2 during the following
years, and then be caught as salmon. The young salmon are fed in the
water of the Yssel, which is pumped into reservoirs from the river, and
then led through the tanks in which the fish are kept. They are not
supplied with any food, but find it in the water (infusoria, larvm, &c.)
If these young salmon are to be sent away, they are placed in special
boxes, and fed on calves' brain and worms.
The following observation, communicated by Sander in the "Naturforscher," 3 is explained in the same manner: ''.A reliable :fisherman kept
young salmon for many years, and fed them-on what, Unfortunately,
be did not inform me. He paid great attention to them, but found that
0

1 Gunther says on this point, (p. 9:) '' The question whether any of the migratory
species ( of the genus Salmo) can be retained in fresh water, and :finally accommodate
themselves to a permanent sojourn therein, must be negatived for the present."
2
It may be considered as an established fact that the salmon return to the river in
which they were born and raised. In Brittany, a dozen young salmon were marked
with copper rings on the tail. Of these, five were caught in the following year, three
in the second, and three in the third.-( Oorneli·us, Zug- and Wanderthiere, Berlin, 1865,
P· 202.) During the summer of 1873, 500 young salmon, twenty-one months old, 5 to
6 inches long, were marked and placed in the Rhine, in order to ascertain whether they
will return to the same river.-(From a newspaper.)
3
Der Naturforscher, 15. Stiick, 1781, p. 176.
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uot only did they not grow larger, remaining always the same size, but
a1 o that they did not increase at all in number;''
Siebold has therefore come nearest tlie truth regarding the salmonoids
found in the Rhine, (Trutta salar and Trutta trutta,) when he says that
the salmon just before and after their spawning-season do not eat anything for weeks. I even go a little further, and maintain that these
salmonoi<ls do not eat at all as soon as they have entered the Rhine
from the ocean. 1
The circumstance that, as I mentioned above, I found remnants of
foo<l in the stomachs of three winter-salmon is not against, but rather
in favor, of my assertion. These three salmon were caught below Wesel,
therefore comparatively near the mouth of the Rhine. The food whose
few undigested remnants I found might therefore have been taken in
the ocean, or when the .fish bad not yet lived in fresh water for any
length of time,2 and the desire for food had not yet become quite extinct.
The be t proof of it is the fact that nothing was fo d in the stomachs
of tho e almon which hau been caught farther up the Rhine. This
likewil:ie explains, in a very simple manner, the above-mentioned observation of the fishermen, that the stomachs of those salmon which are
caugbt in Ilolland near the mouth of the Rhine occasionally contain
part of fl 11.
Tb r sult of this whole investigation is therefore the astonishing fact,
that Jish which stay in the Rhine a long time, and move about a great
<l al and in a very vigorous manner,3 take no food at all.
u ·h a v ry astoni" bing fact might well awaken the belief among the
<·ommon pe pie that the ..:alrnon digests everything it eats in three minute·(!), although thi is a physiological impossibility. 4 I myself for a
mom ut entertained the thought that the salmon might be able to
din- t food taken after it bad been caught, as it is lrequently kept alive
in tl1 fi 'h-tank8 for some time. But the fact that most salmon are
kill (1 by tlle fi bermen immediately after they are caught by being
1 It · •rtaiuly do
not follow directly from my investigations that they Jo not eat
auytbin" at all in fre h water; but it is very probable that the facts are the same in
th Od1•r, Elb , We er, Vistula, and other rivers frequented by tlie salmon . (Of the
Engli. h riv r , I ball peak below.)
ZThi would apply to tho ·e two pecimeos in whose stomachs I found remnants of
iu ct , a n io cts liv in the ocean.
~ · •c, on this point, icbold, op. cit., p. 297; Val,ncienncs, op. cit., pp. 194, 200, &c.
1
Jame.'I '. Bertram (The llarve t of the Sea, Loudon, 1 65) says "that one gentleman who writ 8 on this nuject account for the emptiness of the stomach by as ·erting
that tb ,almon vomit at the m m ot of being taken" (p. 192). Independently of
the fa ·t tbat tb fi berm n know nothing of this strange act of vomiting, the salmon
c ulcl not w ·11 mpty it iute tin s in tbi manner But r mnaots of food are fouocl
11 ith ·r in th int tin
nor in th i;tomacb. Bertram, whose book I unfortunately only
go aft r I bad fini b •d my tr a.ti , oufi
that huudreds of fish had b en examin1·cl, aucl that lJut rar ly trace f food hacl be n found. Ile likewise con£ s e that
th almond
n t gr win fr ·h wat r, and still be a. erts that it takes food when in
fr· h wat r.
r c nt publication will oblige rue tor fer once more to this point.
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knocked on the head, and tbat their stomachs never contain remnants
of food, militates against that supposition. All the fishermen whom I
questioned assured me that tbey never had found food in the salmon
even if cut open immediately after having been caught.
In view of this remarkable fact, two questions naturally arise: 1.
How can tbe salmon live for a comparatively long time without food
without (as is the case at least with the winter-salmon) growing visibly
thinner~ 2. How does it happen that the salmon does not eat any more
after having entered fresh water 1 The first of these questions is less
difficult to answer than the second. I shall now briefly examine the
fir~t.
It is well known that the change of matter (Stoffwechsel) and the heat
of the animal body resulting from it reach their highest degree in birds
and mammals, but that they are much less in amphibious animals and
fishes, because the organs of respiration and of circulation are much less
complete in those vertebrates than in the two higher classes. This also
explains the well-known fact that amphibious animals and fishes can
Ii ve without· food for a much longer time than the higher vertebrates.
This circumstance, however, does not yet sufficiently explain the fact
that the salmon can live so long without food without growing visibly
thinner, as the winter-salmon. One might feel tempted to think of
the somewhat analogous winter-sleep of many animals, if this was not
made impossible by the violent motions of the salmon. If the swimming and leaps of the salmon, like every motion of this kind, are nothing but a change from the molecular to the mass motion, and if this
molecular motion can only be the result of a burning process, ti.Jere must
be some matter which makes such a burning process possible ; and if
this matter is not, as is usually the case, supplied by the taking of foo<l,
the body itself must furnish it ; and this is actually the case witli the
salmon. As regards the winter-salmon, I have stated above that its
stomach is surrounded by a' very considerable mass of fa,t. This fat
forms, so to speak, the reserve fund from Which the expenses of this
burning process are paid. Tbis fund is large, and lasts long enough
to make the winter-salmon during all the time of its sojourn in the
Rhine (which is not as loug as is generally supposed) a highly-esteemed
fish.
The case is different with the spawn-salmon. When it ascends the
Rhine, its eggs are already as large as pease, and the milt is almost ready
for impregnating. Even while out in the ocean, the inner organs were
chiefly engaged in de,eloping the eggs and the milt. On entering the
Rhine, it is well developed, but compared to the winter-salmon it has
only a small reserve fund. This is considerably diminished by the very
-violent motions of the fish, and the remainder is so completely used up
in fully forming the sexual organs that the quality of the flesh deteriorates considerably, and the fish becomes weak and miserable. It is,
therefore, not astonishing to see these fish, after having finished spawn•
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ing utterly exhausted, " flottant a la surface de l'eau sans faire aucun
mo~vement; on pent les prendre alors facilement a la rnain.m
As regards the second question, how does it come that the salmon
does not eat anything in fresh water, there are two ways of explaining this fact. Either the fresh water (the Rhine) does not offer any suit.able food, so that it cannot eat anything, or the salmon on entering the
· fresh water loses all desire for food, so that it does not want to eat any1 thing.
Regarding the first point, it is well known that the Rhine at any
rate does not offer much food for fish. The salmon, especia1l_y, :finds but
little of it favorite food in the Rhine. P. Olsson 2 bas made observations
regarding the food of different species of fish on the coast of Scandinavia, and has, among the rest, also examined twelve specimens of
1.rutta salar. Ile says, regarding the contents of the stomach: "It is
often empty, or contains a yellow mucus, (from the fresh-water crus-taceans.) small fishes, (in seven specimens,) especially Ammodytes and
Gasterosteus aculeatus, (in twelve specimens,) young fish, likewise crustaceans, viz, small decapoda macroura and isopocla, and Mysis vulgaris,
according to Lilljeborg, (K. Vetensk . .Ak. Forh., 1852,) and, in one case,
a large coleopterous insect (cara.bus) 3 was found." If we iuquire into
the place of ojouru of these animals, we find that the .Animodytes lives
exclu iYely, and the above-mentioned crustaceans almost exclusively, in
tb ea. Gasterosteus aculeatus is frequently found in tl1e region of the
Rllin , '' l>ut prefers the small brooks flowing into the Rhine, Main,
and .1: eckar/' (Siebold, op. cit., p. 67,) and it would, therefore, be difticult for the al:non to get at it. The carabus must have l,een eaten
iu the neigllborhood of the coast or the month of a rirnr, as no insects
ar f and in the ocean. As regards the mucus, Olsson would, on examining it microscopically, in all probability only have found torn epithelial c lls, blood-atom , &c. If, therefore, the absence of its favorite
food would. force the almou to eat less while in the Rhine, it is very bard
t b 1i v' that the almou would not be able to find a substitute for its
1,av rit' fo d iu the river. If it eat~ young fish while in the ocean, why
houkl it u t do th 1-1ame while in the river, though, perhaps, the young
of diff rent ·peci of fish 1 lf iu the ocean, or uear the mouth of a
river, it •at a carabus, why slwuld it not hunt for insect8 while in the
1fr r. It : ' rn.· to me that the want of suitable food is not the reason
why it doe. not at auytlling in the river. I am rather inclined to think
tha.t lif' • iu fr ' h w t r produce a certain morbid <lisgu t with all food
in tll , almon; and n t nly iu the pawning salmon, in which tbis peculiarity i.· uot ,' trikin , but al o in the winter- alwon, which doe not
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ascend the Rhine for the express purpose of spawniug. 1 With regard to ·
this winter-salmon, which I have mentioned so often, I have made some
observations, up to this date, (October, 1874,) which I will give in this
place.2
Till quite recently, the opinion was prevalent, tha.t the Trutta salar
spawned every year. An anonymous writer in London's Magazine 3 was
the first to show that this opinion is erroneous. This writer says:
"Neither the salmon nor the trout spawns every year, for specimens of
both kinds are frequently caught in January whose roe is smaller than
mustard-seed, which, therefore, could not · have spawnPd in that year;
while, on the other hand, in the red fish, (spawn-fish,) which ascends the
rivers in November and December, the spawn is almost ripe, and in March
and April no trace of roe is found." This observation is correct. From
September till May, specimens of Trutta salar appear in the Rhine whose
sexual organs are entirely undeveloped. The fishermen call these "Wintersalme," (winter-salmon,) and esteem them very highly on account of
their fat red flesh (Rhine salmon). It is absolutely certain that these
fishes cannot have spawned in that one year, for they appear at the
same time as the spawn-salmon, whose eggs have the size of pease. 4
The question is only whether this barrenness is permanent or temporary.
Siebold, who was the first to show that permanently barren individuals occur in several species of salmonoids, 4 is inclined likewise to consider these winter-salmon as permanently barren individuals ; 5 and I
thought at first that he was right, from reasons which I will proceed to
give.
Siebold shows that, in Truttalacustris, the barren ones aredistinguished
from the fruitful ones by some unimportant differences; the body of the
barren ones is much more slender, and does not reach so large a weight
~s that of the fruitful ones; the mouth seems to be cleft deeper; the
caudal fin does not so soon lose its emargination; no hook. is formed on
the lower jaw in oid males ; and, in their color, they differ much from the
fruitful ones.
Siebold, Die Slisswasser:fische, ,&c., p. ;;U9.
I will not deny that, in exceptional cases, the salmon, while in the Rhine, feels a,
desire for taking food, for this is quite natural. Thus von dem Borne, in bis interesting
"Handbucb der Angelfi.scberei," Berneuchen, 1875, says that an Englishman, Mr. Sachs,
near Scbaffbausen, caught a salmon, weighing 16½ pounds, with an articficial Squalius
le-uciecus. According to von dem B01·ne, it seems that the salmon is more inclined to
seek food in the English rivers than in the Rhine. It is true that be says, "While
ascending the rivers, the salmon eats but little. Buckland has examined the entrails
of hundreds of salmon, and always found them without food, and Qnly containing
entozoa ;" but afterward he mentions various bait (insects, fish, &c.) with which the
salmon is caught in England.
3
Loudon, The Magazine of Natural History, vol. ii, 1834, p. 207, in an extract in Wiegman n's "Archiv fur Naturgescbichte," 1835, vol. ii, p. 267.
•From Mr. Ridder, _in Wesel, I reoeived the entrails of the first Wintersalm during
this period (1874) on September 24.
0
Siebold, op. cit., pp. 276, 302, 321.
6 Siebold, op. cit., p. 277.
L
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I have likewise found that the lower jaw of the older male individuals
of the winter-salmon never shows such a striking hook as the fruitful
male of the salmon (the hooked salmon). There is also a difference in the
color of the winter-salmon and spawn-salmon. The winter-salmon bas a
grayish-blue back aud silver-white sides, while the spawn-salmon has a
<larker, frequently reddish-gray, color. The former bas on the sides only
a, few black spots, and the latter has on the sides and t,he gill-covers numerous red spots. The urogenital papilla is scarcely noticeable in the
winter-salmon, while it is large, protruding, and swollen on the edges in
the spawn-salmon. The winter-salmon, on the . other hand, generally
reaches a greater weight than the spawn-salmon, and its flesh is redder
and fatter. With regard to size and weight, therefore, the case seems here
to be just the opposite to what Siebold has found in Trutta lacustris. 1
All these facts, therefore, seem to be in favor of the supposition that
the winter-salmon is the permanently barren varirty of Trutta salar.
But, in spite of tbis, I have arrived at the conviction that this btirrenne · is only temporary,2 and that those fish which one autumn and
winter appear as barren winter-salmon probably spawn as spawn-salmon
during the next spawning-periocl.3 After I had continued my observa1The opposite from the winter-salmon seems to be the case in the barren Trutta
lacustris, also with regard to the quality of the flesh. Siebold, at least, says that, in the
Lake of Con tance, the thin and barren" Schwebforelle" is esteemed much less than
the fruitful" Grundforelle," (p. 309.) The barren Truttafario, (common trout,) on the
other band, bas a better 1l6sh than the fruitful one.
2 Giinlhcr (op. cit., p. 8) says: Siebold "appears to have gone too far when he stated
that t,bi tate of sterility extends over the whole period of existence of such inclividu~,." In " ya Bidrag till IG.i.hnedomrucn om Sveriges Salmonider," 10ommunicatc<l. in the" Kougl. Vetenskaps-Akademiens :Forhandlingar," Stockholm, 1865, Widegren ba shown in very young (one to three years' old) individuals of Tru.tta trutta
aud Tntlta aalar that this barrenness, which occurs in nearly one-half of all these fish,
is only temporary. Ile mentions, as the chief difference between barren and fruitful
fi h, that in th barren ones the shorter middle rn,y
the caudal fin is not as much as,
or, a,t mo t, not more than, half the length of the longest outer ray, while in the fruitful
oue tho hortest ray xc cd a little more than half the length of the longest one.
This, iu its lf ·omowbat, subtle di tinguisbii1g mark, (he gives, e. g., the proportions of
19:10 mm. in th sterile against 20:3 mm. in the fertile, p. 290,) which is subject to exceptlOu (p. 2 0,) form no criterion in the case of older individuals, as the caudal fin
more all(l mor 1 sos it margioation a the fish grow old.-(See Siebold, p. 295.) W,ide- 1
91· n then ro on t bow that in the barren fish the sexual organs develop gradually;
that tb prop rtion b tween the longeet and hortest ray of the caudal fin gradually
b •com th am a in tho fruitful ones; that the color changes, &c.
3
H'icler1re1t think thats veral y ars may lapse before the barren ones become frnitfnl (p. ~~2). William, Brown, on tho other hand, (" atural History of the Salmon by
tho I<' nt Exp rimcot at tormontfield," quoted from Widegren, p. 294,) says (p. 4 )
that of th y uog :ii mal fi h which bad b n marked before going to tho ocean, some
1C't11rnc· l in tb antnmn of the ame year for the purpose of spawning, while other
clir\ no r ·turn till tb autumn of tho following year. Von dcm Borne says (p. 339) :
Tlwr • ar amon"" tb almon ome which pawn only every other year, ju t as there
are :un1111g be ·oung almon m which only l ave the fre h water after two year .
(t mn
hn r m rk that i:on dcni Borne cites thi fact from English source , which
"er· not a c ibl t m .) I, ther for , think that the same applies to tho e almoo
rho horn · i th Rbin .

of

THE SALMON, THE TROUT, AND THE SHAD.

751

tions for more than a year, (from September, 1873, till October, 18"74,) I
became convinced that all the above-mentioned differences between the
winter-salmon and the spawn-salmon disappear with the advancing season
of the year and the progressing sexual development. Ifrom September
till about May, the. differences between the two are so striking that,
without knowing the further development of the winter-salmon, they
would forthwith be declared to be two different species. I am, there. fore, not at all astonished that the spawn-salmon (Salmo hamatus) bas
been distinguished as a separate species from the winter-salmon (Salmo
salar) when both were seen together, without knowing that the differences
between the two were only temporary. From May onwards, the whole appearance of the winter-salmon changes, and gradually approaches that of
the spawn-salmon. The spots become more numerous; besides the black
ones, re<ll ones make their appearance; the silver-white sides assume a
dirts-white color, while the back changes from a slate l}lue to a dingy
gray; the jaw of the male becomes elongated, and the book is formed
in the lower jaw; the cmca lose their fat; the flesh becomes paler aud
drier; the milt and the eggs become larger in proportion; and the edges of
the urogenital papilla back of the anus swell and become more prominent.
It is interesting to watch the growth of the ovaries. The ovary of the
above-mentioned winter-salmon, caught near Wesel on the 22d September, weighed at that date 13 grams.1 According to my observations
of last winter, the weight of the ovaries increases very little up to April.
The ovary of a winter-salmon, caught in April of this year, weighed 19
grams; of one caught in May, 22 grams; in June, 48; in July, 91; in
August, 211; and the ripe ovary of a fish ready fer spawning, (in Novem- .
ber,) 800 to 1,000 grams. 2
Two questions arise here: (1) Why does the winter-salmon ascend
the Rhine long before it is able to spawn¥ and (2) How long does
it remain in the river¥
The first question is difficult to answer. In such cases, resort is had
to an "obscure instinct." This would in this case be the desire for propagating, although this cannot as yet be realized. It is true that all
salmons require a longer or shorter Rojourn in fresh water for developing their sexual organs. 3 It is possible that, in the winter-salmon, a
sojourn in fresh water, even if it be only temporary, gives the first impetus toward the formation of the sexual organs ; this is, in fact, highly
probable. While in the sea, the fish bas fattened so much that, if it
continuetl to take plenty of fcod, the milt and eggs would not develop
at all-a physiological fact which bas long since been observed in other
animals. This development becomes pos::;ible by the ffsh's abstaining
froni food while in the Rhine.
1

1 gra m=l5.434 grains troy.
ln these figures, it must, of course, be taken into consideration that the fish from
which the ovaries were taken were not absolutely equal in. age, size, and weight; on
an average, they weighed 9 kilograms, (1 kilogram =2.205 pounds avoirdupois.)
3 See Si ebold, op. cit., p. 2~'8.
2
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In many cases, some outward cause may induce the fish to ascend the
Rhine long before they are able to spawn. I will give the following
ob errntions on this point which I have made.
On the bodies of the winter-salmon I frequently found wounds caused
by the teeth of other animals. These bites I found on different parts of
the body; they were of different size, and most of them bad healed
o,er. The fishermen of the Rhine are well acquainted with this fact,
and the Messrs. Ridder and Lisner, in Wesel, furnished me with the
interesting information that a rich salmon-year (with regard to wintersalmon) might be expected if comparatively many fish appeared having
such wounds. It is but natural to draw certain conclusions from these
observations. Not only man but also other beings are eager for the
fine flesh of the winter-salmon. The greatest enemy of the salmon
are the seals (Phoca vitulina and annellata1 ). These nimble rol.>be;s
pursue the salmon, 2 which seeks a place of refuge in the Rhine. If its
enemies increase in number and their attacks become more violent, the
winter- almon in consequence appears in the Rhine more frequently, and
the above-mentioned observation would thereby be explained. Regarding the second question, "Ilow long does the winter-salmon remain in
the Rhine," I think I can assert on the strength of my observations
that from September till May it only makes a temporary sojourn in th~
Rhin / and that it become permanent only from May. 4
Of the t mporarily barren salmon which occurs iu the English rivers,
'ton dem Borne 'ays (p. 338) that it remains in the river nearly a whole
y .ar. Tbis may !Jc possible in the English rivers; but, as far as the
I hi11 • i regarded, I must deny it emphatically, for the simple reason
that the winter-salmon while in the Rhine eats next to nothing. The
fi ·hennen ~·ay that it get:::i into the Rhine only by" losing its way." It is a
fact that near the mouth of the Rhine it is caught frequently all the
y ar round; near 'Ne ·el quite frequently, but near .Bonn only rarely, up
to fay.
s the growth of the egg -as I have remarked above-becomes
n ·i<l rabl only from May, I believe that its sojourn in the Rhine
1.J
n1 ,,, e tl d only from that time.
h r' nlts of th irff' tig-ation which I have been able to make so far
r o-ar<lino-tb , alruonoid occurriugin theRhinearebrieflythefollowing:
In the I bin , nly two , p cie are found, viz, Trutta salar and Trutta
trutta, ; nrith r ake any food while in the Rhine. Of Trutta salar, a
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fruitful variety (spawn-salmon) and a temporarily barren one (wintersalmon1) exist. The former ascends the ·Rhine for the purpose of spawning from September till November; the latter appears sporadically, and
for a brief season. from September till May, and probably remains in the
Rhine for a longer time, or permanently from May till the spawningseason. These results answer-at least as far as the grown salmons
are concerned-the question, Is it injurious to catch "Riimpchen" because thereby valuable :fish are deprived of their food. As these
salmons do n.ot eat anything while in the Rhine, the catching of the
"Rfunpchen" cannot possibly deprive them of any food. The case will
be somewhat different with the young" Salmlinge," (salmon one to three
years old, which have never yet made the journey to the sea.) Prof. de
La Valette St. George, who is thoroughly acquainted with our native fishes,
and occupies himself with artificial pisciculture, has informed me that
he feeds his '' Salmlinge" (specimens of Trutta trutta and Trutta lacustris measuring on an average 8 inches in length) chiefly on '' Riimpchen," and that they devour them eagerly. As this in all probability
will also be the case in the Rhine, and as the young Trutta trutta certainly does not differ from the Trutta salar with regard to the taking of
food, the catching of "Rlimpchen" will deprive these young salmon of
a considerable amount of food. 2
I shall secondly examine the question whether the catching of "Rump- ·
chen" deprives the trout (Truttafario) to any extent of their food.

II.
THE FOOD OF TRUT'l'A F ARIO.

Next to the two above-mentioned species, the trout3 is with us the most
common salmonoid, and is highly esteemed on account of the delicate
flavor of its flesh. It prefers small, rapidly-flowing, clear waters, and is
therefore chiefly caught in small rivers and mountain-streams-the
Ahr, Sieg, Roer, VVupper, Wied, and Anbach near Neuwied, and tl.te
Kyll near Gerolstein. But as the "Rlimpchen" are likewise caught in
these very waters, it is of special importance to ascertain whether the
catching of the" Rlimpchen" deprives the trout of food.
The first material for my investigat,ions I obtained November 25, 1873, .
from Mr. Brenner in Bonn. 4 Among twenty-two :fishes, I found four1 This must be understood in this manner : that of those salmon which return to the
s ea from the Rhine after having done spawning, quite a number remain barren .the
next year, as probably the too rich food and the rapid accumulation of fat prevent
the development of the sexual organs.
2
I must, however, remark here that these young salmon go into the sea at a very
early age-according to Siebold (p. 299) in their _second year, when they are about 4
jnches long; according to the recent· observations of English naturalists, in their third
year, when they are about 8 inches long-and that therefore the existence of the
Rtimpchen is no matter of life and death with them.
3
As to the character of this kind, see Siebold, op. cit;, and Valenciennes, op. cit., p. 320.
4
•
To this gentleman I am also indebted for the material. for all my later investigations; also those made on Alausa vulgaris.
48 F
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teen females and eight males; in two of the females, the eggs were
entirely undeveloped, and the same was the case with the milt in one
male fish, while in the others the sexual organs were fully developed. The
fins in these three fish were likewise much less developed, and the characteristic modification of the skin found in the trout during the spawningseason was wanting; in short, I recognized in these the barren variety
of the trout. As Siebold1 has proved with absolute certainty the existence of such barren varieties, and has accurately described their characteristic distinguishing marks, I will not enter further on this matter,
but will only remark that since I have continually found specimens of
barren trout. I will here add that there is no difference between barren
and fruitful trout with regard to their food.
The section of the digestive organs showed immediately that their character was entirely different from those of Trutta salar and Trutta trutta.
The resophagus and stomach were not contracted, but in most cases
considerably e~tended and showed symptoms of a-for the spawningseason-very considerable feeding activity. Nearly all the organs
which play a part in digestion, from the resophagus down to the anus,
contained remnants of food. Among the twenty-two which I examined
I only found one whose digestive organs contained no remnants of food
what ver. Among the others there were several whose stomach contained no foo<.1-substance,, but in the entrails I found the indigestible
remnant of food.
I will now briefly state what I found in these twenty-one trout: 2
1. Twenty-one wings of insects (mostly neuroptera).
2. Twenty-six parts of integuments? heads and wings of coleoptera and
ortboptera, as well as cru taceans and myriopods.
3. Thirty-five tar i and other portions of the legs of the same insects.
4. Twenty- ix larvffi of Phryganidce or their cases, composed of particle of quartz anu plants.
What I looked for most eagerly-viz, remnants of :fish-I did not :find
in any of these twenty-one trout. The stomach occasionally contained
large conn cted part of in ects, and in some stomachs I found the tolerabl w 11-pr erv d lar re of Sialis lutaria. On one occasion, I found six
c, e of Phryganidw in a :fi h, and several times three or four were
pa ·k d clo ely tog th r, o that they extended the stomach and could
b
n from out i<l . In ome ca es, the larvre of these cases were wellrv d. If und no lime in these cases, and in bringing them in conwith muria ic acid th did not efferve ce. It was surprising to me
I found large portions of the ba t of a plant (perhaps
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Juncus or Oarex) folded together, and measuring from one to four inches
in length. It is not possible that the trout had taken this as food, and I
explain its occurrence in the following manner : On these plants, some
insect or larva had settled, the trout had eagerly rushed toward it,1 and •
had seized the insect wlth the plant or portion of it. I was likewise
surprised to find in the stomachs of some individuals ripe eggs of the size
of pease, wh~ch, on closer examination, completely resembled the eggs
of the trout. I thought at first that these eggs bad got in accidentally
w bile the fish was being dissected,2 but I soon changed my opinion.
These eggs occurred, as I found later, in other specimens, not only in
the stomach but also in the entrails of trout, but when in the entrails
al ways deprived of their contents by having been digested, the empty
shells being folded together. This circumstance proves that this voracious fish devours the spawn of its own species.
Similar contents of stomach and entrails I found in ten other trout,
which I examined on the 6th December. In the entrails of one I found
besides, remnants of :fish-vertebrre and bones enveloped in the reddish
mucus of the entrails. It was, of course, impossible to ascertain to what
species this fish belonged.
On the 14th December, I received fifteen, and on the 16th, eight troutstomachs. In examining these, I was at once struck by the fact that
the remnants of food had considerably diminished. I found a large
quantity of partly-digested trout-eggs and a number of phryganid
cases, but very few parts of other insects. The cause of this striking
diminution of food was, no doubt, the change in the weather. Till the
13th of December we had had mild sunny weather, but from that date
there bad been considerable frosts. Two explanations of this diminution of food now became possible. The insects, larvre, &c., had either
sought a refuge from the severity of the weather in hidden nooks where
they were safe from the persecutions of the trout, or the lower tempera:
ture had diminished the liveliness of the trout and their desire for food.
The most probable explanation is that the two circumstances combined
in diminishing the quantity of food taken. On the 7th January, 1874,
I examined the last thirteen trout. The result, on the whole, was the
same as in the first instance. The weather had again become somewhat
milder, and the remnants of food had consequently increased. In two
of these trout, I at last found distinct remaius of a fish. In one, I
found scales, bones, and barbels; in the other, the tolerably well-preserved skeleton of a small fish. In this latter, the whole vertebral column, with portions of the bones and of the head, with three barbels,
had been preserved ; the total length of the skeleton was about four
inches. The trout in which I found this :fish was about ten inches long,
1
It is well known that the trout, when rushing toward the bait, also devours the
hook. Valenciennes, op. cit., p. 330.
~ In dissecting the entrails, it occasionally happens that fresh scaJes of the same or
other fish get in the resophagus.
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an<l the larger portion of the fish stuck in the lower half of the resoph.

a('J'ns, 1 as thero was no room for it in the stomach. ~rom the charac.
ter of the skeleton, I feel jnstifieu in inferring that the fish was·a Oobitis
bcerbcttula, which, like the trout, loves clear rnnning water.
Quite recently, (10th June, 1874,) I succeeded, through the kindness of
a friend, in getting six stomachs of trout which had been caught in the

K.) 11 near Gerolstein. The examination of the stomach and entrails
,ho wed entirely different results from those of trout which had been caught
during the spawning.season. In the first, I found four cases of Phry.
f}anidce, which were shorter and thinner than those which I had obtained
in winter; in the second, I found one hundred and thirty.six such cases,
oue insect, (half digested,) one dragon-fiy's wing, and the remains of a
fish; in the third, five hundred and eighty-five(!) cases, one insect, and the
scale of a fish; in the fourth, one hundred and sixteen cases, one insect,
and the remains of a fish; in the fifth, one hundred and eighty-six
cases and the flower of a graminaceous plant; in the sixth, one hundre<l and fifteen cases, a small caterpillar, a number of fish-eggs, and
the lower half of a small fish about four inches in length. The cases
of the Phryganidffi were found in all the stomachs, and also in the
entrails; in one, the intestinal canal as far as the anus was completely
, tuffecl with these cases. I should expressly state that all these six fishes
were well fed.
It follows from this that the trout takes much more food before than
during the pawning- eason, bat that even during that season its
-hief food does not con ist of small fish but of insects and their fan·re.
I 1lraw from this the further conclusion that the quality of the :flesh of
the trout doe not deteriorate by this insect-diet, but that the d_elicacy
of it flavor i heightened.
The r ult ' of the e investigations therefore in general agree with the
. tat ru nt of otber authors. Giinther2 says: "The trout is a very
Yoraciou fi h, and it. food con ist , besi<les in~ects, their larvre, and
worm , particularly ( ) of young fish." Valenciennes, 3 Heckel 4 and Kner
mak imilar tatew nt .
If from th e in,e tigations I now draw a conclusion as to whether
th fL bing f r "Riimpchen" i injurious or not, I find that among the
fif
hr
rout which had been caught during the spawning-season
th re w r thr whi h had eaten ft h, and among the six caught before
th· , pawniuo-- a on th r were four whose tomachs contained remains
of fi ·l.J. The fi, b at an rate, form d but a very small portion of the
f o l. If n , a· um a hio-hl probable that these fish belonged to
T.
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the genera Cobitis, Phoxinus, Leuciscus, or some other of the "Rliinpcbcn"
kind, the catching of these fish would in the worst case only deprive
the trout of a comparatively small amount of food. .And as the tront are
flourishing, even if they feed almost exclusively on inse~ts, it follows
that they can live without any fish-food, and that no particular ba.rm is
done py the catching of the "Riimpchen." In conclusion, I will give the
result of investigations which I have made regarding the food of the
"Maifisch," (Alausa vulgaris,) so as to enable us to pass a final judgment on the fishing of "Riimpchen."

III.
THE FOOD OF .A.LA.USA VULG.ARIS WHILE IN THE RHINE.

The three species spoken of above belong to the family 0f the Salmonoids, while the Alaiisa vulgaris is a representative of the Clupeoid farnily.1 The"Maifisch"takesitsGerman name from the month during
which it ascends the Rhine for the purpose of spawning, and during
which it is mostly caught. It is not so highly esteemed as an article or
food as the salmon, but its flesh still foyms a favorite and valuable food,
so that the question whether by the catching of the '' Riimpchen" it is
deprived of food well deserves an answer based on scientific investigations. Till quite recently, the'' Maifisch" (Alausa vulgaris) was identified
with the" Finte" (Alausa jinta)-even by Heckel and Kner. Ouvier2 and
other ichthyologists had tried to show certain differences between the
two, but Valenciennes 3 had showed these to be untenable, and therefore
declared that both fish were one and the same species, viz, Alausa
vulgaris. But since Troschel 4 has examined these fish more thoroughly,
and has shown t,he actual differences between them, it has become possible to distinguish them. The chief difference is in the gills; Alailsa
vulgaris has, on the first branchial arch, 99 to 118 long, slender, and
thiu lame1lm; on the secou<l, 96 to 112 ; on the third, 74 to 88; and on
the fourth, 56 to 65; while Alausa finta has, on the first and second
arch, only 39 to 43 short and thick protuberances; on the third, 33 t o
34: ; and on the fourth, 23 to 27.
The flesh of the .,Alausa finta bas a bad odor, and is not nearly as fat
and delicately-flavored as that of Alausa vulgaris, 5 so that the fisherm en
1
As to the family and specific characters, see Heckel and Kner, p. 228; Siebold, p. 32::l ;
Valenciennes, vol. xx, 1847, p. 391. .
2
Cuvier, Regne animal, tome ii, 1828, p. 319.
3 Valenciermes, op. cit., p. 403.
4
1'roschel, in Wiegmann's "Archiv for Naturgeschicbte," 1852, vol. i, p. 228, and
"Lebrbuch der Zoologie," 1859, p. 229 ; 7th ed., 1871, p. 268.
6
Siebold, op. cit., p. 334, erroneously doubts whether the difference in flavor betweeu
Alausa vulgaris and Alausa fin ta bas anything to do with tlie specific differences of the
foshes. Not only after the spa wing, but also during the whole time of their sojourn iu
the Rhine, (therefore, also, at a time when they have not yet become worthless through
spawning,) the Alausa finta has poor flesh, so t~at many fish-dealers do not keep it at all. ,
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do not esteem it at all. As the A lausa jinta, consequently, does not come
within the scope of my observations/ I have confined myself to tile
examination of the food of .A.lausa vulgdris.
In the above-mentioned authors, I find no statement regarding the
food of Alausa v'u,lgar-is. Only Giinther (who, however, had not been
able to examine any of those which occur in the Neckar, p. 121) says,
(p. 124:) "The food of the' Maifisch' consists chiefly of worms and insects. It is said, however, that it can also be caught with boiled pease."
It will be seen from the following in how far he is right.
The first two stomachs of .A.lausa vulgaris I received on the 3d May;
later I grafoally got eighteen more, so that the total number of specim<.:>ns whkb. I examined was twenty. The result was, on the whole, the
same in all. In most of them, I found that the stomach bad some cont ents; only in a few I found little or nothing. The e.x:amination of the
contents showed the following: Inside the stomach proper, which was
strongly contracted, there was a cylindrical ~ass, pointed at t?e lower
end, toward the pylorus; it seemed to consist of a stringy, white mucu ', and showed the impression of the folds of the stomach. By a longitU<Jinal ection, the inside was laid open, and it became evident that the
mucu only formed an outer covering, enveloping a reddish or gray
grained substance. The microscopic examination of this substance
1'howed a laro-e number of remnants of diminutive animal organs and
w ,11.developed cell-like formations. As regards the former, I recognized
tar i, antennre, &c., of micro copic entomostracans and other crustacean . Occa ionally, I found larger connected parts of these diminutive
animal . It i po ible that thesA tarsi, &c., belonged to insects; but I
have never been able to find wings or parts of the skeleton, &c., of an
in · ct. I mu. t also tate that I have not found remains of fish in any
of tlie i:;pecimens which I examined.
Among the c 11-like formations which I found in the stomach of
Ala,u.~a vulgari , there were (a shown by a microscopic examination)
two varieti , a ball- ·hapeu one and a tube-shaped one. In the ballh, ped oue , I recoO'nized animal eggs (probably of Ascaris adunca,
wlJich i found in large quantities in the stomach of the "Maifiscb ");
h • tube hap d on
eem d to be encysted embryos of nematoids.
ut a I could not bring my inve tigations 6f this point to a final conJu ion, nd a it further di cu ion goe beyond the aim of this treati , , I confine my elf to what ha been said above.
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Of the valuable fishes which, coming from the sea, ascend the Rhine and
its tributaries, ( Trutta salar, Trutta trutta, and Alaitsa vitlgaris,) the two
first-mentioned species do not eat anything, and the third only crustaceans and insects. The young salmon living in the Rhine seem to sllow
a preference for the "Riimpchen" as an article of food; but they only
spend that part of their life in fresh water when they are too small to
hunt for " Riimpchen." The food of Trutta fario consists chiefly of
insects and their larvm, and only to a small extent of small fish which
must be classed with the "Riimpchen." By the catching of the " Riimpchen," only a small portion therefore of the young salmon and the trout
are to a limited extent deprived of food. Since, therefore, as Troschel
has shown, no valuable young fish are destroyed by the fishing of
'' Riimpchen," since thereby the more valuable large fish are n~t deprived
of any absolutely necessary food, and since, finally, the '' Riimpchen"
form a good and well-flavored article of food, thus amply making up for
the damage which their being fished may do to the great fisheries, I
must declare the fishing of " Riimpchen ,~ to be entirely harmless.
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